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PURPOSE: Provided is a 
precursory raw material 
mixture which is useful for 
CVD and ALD. Also, provided 
are a method for growing a 
film by using the same and a 
method for forming an 
electronic device having the 
same film incorporated 
therein. 

CONSTITUTION: At least one 
precursory compound 
containing a metallic element 
such as Li contains at least 
one precursory material 
inclusive of a compound such 
as a hydride, and is 
dissolved, emulsified or 
floated into an inert solution 
of aliphatic hydrocarbon or 
the like. The precursory raw 
material mixture is a solution, 
an emulsion or a suspension 
and is composed of a mixture 
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of a solid phase, a liquid 
phase and a vapor phase which are dispersed over the whole mixture. 
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s ^ss xi^m esf^, saw ^m, chieii^, uqisme, shi^, unit, ou^eiis, 

otei. ttuu^H, asaisi- &sk*^, gust eisoheiis , oh°i , AiomioiM, oi^Aiomioi 

e, EI2A|0mi0|e , ^aie EIJ . L|§£^, o^Liegioje oj 0 |M°J 5E£^EI 
<MBH£j oh ^| on gsn£I^U ^Sf£l>IU ^^2, W0IE2I0IE. , S*3!iy , AH)|«£tt^llW, 

om, ^Ei, ^sy, omiE, oioie, a^oiEEfxiE, s^eie. u^sai, u^i^ , limsiioie, lie 
h. »aoi = , owoie, a^Ai, w^ai, a« ^ oimhi esaisK Eb ^nsf ress =?« 

a ZE^¥Ei £1^3 CH4 EI^E^ aSS, Li, Na. K, Rb, Cs, Fr , Be, Mg, Ti , Zr . Hf , Sc, 

Y, La, V, Nb. Ta, Cr , Mo, W, Mn, Re, Fe, Ru. Os, Co, Rh, Ir, Ni , Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, 
B, Al, Ga, In, TI , Si, Ge, Sn, Pb, As, P, Sb ^ BiS =?£E ^°^¥EI S£S OI¥CH£! 6^ 

U OI#2| S^Xll* HM°I CVD ^ ALDOil 51 H?XII SSSCMl 3© 2 0ICK 2^31 

gffS ^s}^ Eb id^S! 4 s ef 11 goH ^59 2^, ^ SI 2I#S| §1^ 
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3MM 



E is 31© ^0{| p§ a2f M^XI^Ei(PFET) ^ nil 531- M^iXI ^El (NFET)M g 

P S3 SI^SJ EAIah 30ICK 

£ 2b 23 SIS 5iSHA| EiBJ E^El EA|© 

£ 3a ^ 3b b 221 £) S dH <^ ^XllBI BS£I EA|°I SOILK 

E 4*= ^^HXI^EiHl BSEI £A|& 3±0|Cf. 

E 5 LHXI 12b SSHXI^EI HIS £.^I°J EA|» 3J0ID. 

E 13S ^^1XI^E|£| BS£I EAIfit 5!0|CK 

£ 14 LHXI 23E ^^XI^Ei XII 5 EAIfh 310IO-. 

£ 24 LHXI 28^ ^^i 5HEHAI El HI 5 B3I°] £A|et 30ICK 

e 29^ £n ni^i°j ^fs^ e^r six^ &m ai^^m ^h^^^s UEfyi >j 

01 CI. 

E 30 ^ M&IXl 34EHAIE1SJ BE* Eg EA|^ 50|Cf. 
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wgoi £' o mow BdiJi^ 

s igg ssf ^s, si £a mmtwit: g^(cvD) §j swe s^(ald) s^oii a^xii 

4^ ^tmOil ^Hl 20IP. S 1^2 £oi- m ^goj ^^^l 8&S£¥E1 S^S 6FU 0I4JSI 

II, m EE^r Hl^ii &^5h*= 2XF CldFOI^^I HI 5 g*goil a» 330IO. 

2H£IAI3|P| ?1SR ttEHI QHhO|££| xi^PF ^±£\&M, ^THIM Qi & fc 2 egJ& x!4=S 

£^5Hot w ufi£!oi rnimn 21 c\uio\±2i°\ mmm m±mo\i\ xi4of ^^seg 

^ms^ eseFP. £gj£°i }H££ ^(0.25 ofoibe) ±±/E.m2i af^of^ 
pi^oiiah ^ei §£sfp. grs mttg ttmmm mm ^gjoii £ioH ^ohi* ^ spi eeh^oii, 01 eh & &m 
m ^mo\\ms\ sesgg ±±/^\z± m& z±o\m m^mmiw oio\ c\u\o\± g^m £&mziq. ph 

d@ SES US 3Hg01l S|g*!©£ ojs^b Stti-OIIS (over-etching )M SJ^SFoFPI $\ 

g£M ¥I6H CVD EEfe ALOOil o|8H §3*3 Ilg ^ M Oil 2B1& S=?XII ^§1 E&Sh 

pi ^ oh ^§5^1 2?^i°i epi^oii efsf £^o\\M £^m(^, mm?\ at?) s^hib psh 
s ai ch pf^m ois© wm^^ Pise Mmmo\ sssch. hbhu, g^ie^s ^sou are 

E|P| HHSOU, tHMSi PIS^ ggy SE^ ^ 1^ CHI Ai ^IS^JI £J^2j ££FM D\X\&M fcH M 

SH S£M ^X! AIH HfiPF l§i B^AI^JCh. &=?m &m°\ g§ ^£FA| 

51 = 3°.^ ttBIXI 2iP. 2 HI ^192 AieiOll dFS-F 53^1 ££FA|31 ^ fH 0]| AH ^HJIFXI 

12^5^1 &Ch. £gg °«ji| E?S||2| 3^ ^XilSOl omu AlZrOII HF£f ^j^l S 

*ascf. e^^2j wM&ion/H£i pisf a^aisj a afoim ai aizioii maf a=?aisi ^^i 

^Ahoj -joioi a 4= oi CK 2^^l^ dl^S XHUHxl, i^^E] 1^ EE^ 6.^011 £|6H 0|M£] Sf^^j 

iss ¥sj&omi sx-iis ai on j\±m mm wmz-\ lh^ ^^si ssj^ e ee^ mmm ^ 2i 

s^^o^ e^^ei pi soil A^an 401 m&o\ 21^ &=?m°i ou$= moi^^oiH, m 
^, ^^iiy, AFoie^^^iy , o^, ^, 5fsy, ofdih, s^kfoi^, u^eiioi^, i^^oih, ^^af 

OIH, ^^AFOI^ ^ S^eiCF. ^^OF&JiF il^g^ 6F0|HB.F0|H^ OIM^I I2yg^0| 

^d_ h ^o^ « ^F^ 2£ ^ M^g §ojo^ ojAig^i OH ^ CHI CVD ^ ALOOil ^61 ^£|oF 

CF. Miy6F>il£, ^^0F9J S^, ^ PISF §^ M^SSFOI WMOWM XH^^M 

6F>il 6F^= ttBITH 2iCF. ^dltHI^OFSJ ^£IOII^OF&1 * P Oil g Oil g 0F°j 

o^o^oi oh^g ^ CVD ^ePI^21 2^ 40°CSCF ^£ Oil AH ^SH3b 2i 

CF. ^6HM SI^SFoFPI ^SH 0|oF°J ^£ Oil AH S^Px-ilM S^oF^ 5! Oil ^£|oH0^ t^DF. OCFdFAH , 

Si ^ PISF a?MI2| S SSH Oil 2JBH le[SQf[S5: Dario M. Frigo, and Gerbrand J.M. van 

Eijden, Chemistry of Materials, 1994, 6, 190-195 K C.E. Chryssou and C.W. Pitt, Applied Physics 
A Materials Science and Processing, vol. 65, 1997, 469-475]. 

^MPJ§£ 2^312] LIB 0\\^ 7013 §£2J ^£ Oil AH PEt 3 £J ^6H£j^ o.g^ oi- ( AFOj 

eSfi!&P0UW)Cu(PEt 3 )j» 1^ Cud) »&S0|Cf. CFi Ojfe MEIOil^oJs U ^£|0il^9JMIIF ^ 
Um S^£rP. M£|0ilg£iM^ ^X-ilOIH, bH55H OliAl Oil AH ^BH£I^ 5!^^ ^&IX1 2iP. ^dlOil 

ipj^^ ^soiiah nxiiom, Ai^oii dcf si &m epi^si ^sfpf ^^sch sufhi bF^^mxi s^g 

M2S^ » bllH^SS i°^JCK^: G.B. Str ingf el low, Organometal I ic Vapor-Phase Epitaxy: 
Theory and Practice(San Diego, CA: Academic Press, 1989)]. 

Qm Oll^ EIZ^H XHdHxl, Jl^^tW , SS-IHDisF, 25J MS^Ei ^/SE^ Al^Oil OCF^ 

Oil £}§H 0|M°J ^EHM ^sFAIPI^ o^y^ oi^ ^^AFOIEM S&^CF. e^^PJ bHM 

Si PISOilAH ^OiLF^ ^^OilAH, 0\m MoH ^SSCF. EE§[, ^^ArOIEfe SPI 

ee^ wMSi "on s^s s ^ mm ^ss v^ss^i sxiis 3hsich pf^m esH wseh 

LHS ¥26! £^'3 M EE^ m±M0\\ PJ^oFP. PF^^SH SigOl gJCHk k 4= 0IEH& 

§^?J biMSH PI SOI! AH o|b h ^o^ ^CHLF^ ^ Oil AH ^SSCF. ^^AFOIH^ EE§[ AlZtOil 
HF 21 LH¥S^£iCH §P|^e ^SFAI^I^ P4-2J Ol^^xil ^EFi^ EXH^ 4- 2iP. Oft M 12 , ^¥Dls 
OI^H^AFOI^ Ol^^xil AFOIOilAH Ui¥2^ P^2J Ol^^zil §EH^ EXH^P. OIM 01 

^^xii°] ePiE,^ P^sF>ii &mo\<x e^^pj biMSH Pise AF^moi oi sFwgsva ai 2 o 3 hj 

SISF^ 5!M CH^Pil §[CF[S5: R.G. Grodon, K. Kramer, X. Liu. MRS Symp Proc. Vol. 
446, 1997, p. 383]. 

OB Oflfe ^^AF0|E£F ^ AFoFPil PiMSF^ 0FDIHM SSrorffl, 0|3^ BI^E XHHHxl, PF^^oH, 

m, eamcH^F ^ 1121 ^^oi o^^^ lh^s^^ oi^nxii ^eh^ s xh eh oi AizhOir nh ah ppi^m 

XW^m 4 SlPil &P. PE Oil = EI& UMBilOIM. Xl^Sfe U^3I0|^ ^ U^SilOIMHF ¥ 

4 u^siioi^e s^htp. o\m spi ^ mchi ch sh pj^oFH 100 1: ^^ihj ssoii/H ^6H 

^SXI SiP. V0(N0 3 ) 3 ^ Cr0 2 (N0 3 ) 2 £F ^ ^^-Ll^SilOl^^ g^| ^ £ oil CFioH &J 

0FU2F ^1^012 0*C0ilAH S^SOiO^ ffCf, 015^ Oil M §3 SB[0.G. Colombo, O.C. 
Gilmer, V.G. Young, S.A. Campbell and W.L. Gladfelter Chem. Vap. Dep. 1998, 4, No. 6, 1998 P. 220] 
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Oil 3HAISCH SIP. 

cvd g^m 9\m m^ou b-p ^isuioi^ a?»i2i oisoii :>i^£isp. dr ^si 

XII 5,204,314 a. XII 5,225.561 ffi, XII 5,280,012 ft, HI 5,453,494 £ » XII 5.919,522 ftfe SIU 0I& 
El 0-P ?ilSL1iO|e 3-P3USUIOIM ^ExllOil Ca, Sr E£r Ba s*xilM § 

AlStfte Ca, Sr SEfe Ba gg£| g^S 3HAI6H2 SIP. OR ^ X|| 5,555,154 Eil^ 

PSfOIES^Sh e°i Pb, Zr ^ Ti P El gt££J CHI EI-UI Ol S M »»»te A^S^ gsf0|| oj 

sh PbZrTi0 3 °i £38 SIP. ^Si X|| 5,667,002 £ K XII 5,679,815 5fU Ol^fSI 

&-Ciai£mO|e E|2!E E£r p-PMSUIOIS ^ExlIOII ^ffr@ Nb a Ta°l A r gofe E*V ^ U 

2§ ®& wm°} DWAimn sip. or ^si xn 5,698,022 mm mow 3^ b-p^i 

SUJIOie ^ 01 go yycg 0|¥OiS 2?3I Mil SSWte BBJI S^/tf» PJ ^M°J SWS| 
g^Oll $?g& a? XII £S#S BAjorT) SIP. OR mo\ XII 5,783.716 ft^ oFU OI4f£| p-P5il£m 
OIM P2JE SE^f B-P9ilSUI0|e °E3I0II S&g Pt ^MM S»8hte g^g M§ofb CVDCHI °lth 
PtSJ S§I JHAimH SIP. OR mm XII 5,820, 664 ft^ SH4 0|£t°| 3-P^I^UIOI^ P^E E^= 
0-P3ISUIOIM ^ExilOi! HH^i E^m S&Sfe ^ bH?i ^XllS S»3fe 2*^3 t^Oil 

gt g ^ ^a. A{ cn om^| fiojjf 52AI6H1 SIP. OR XII 5.900.279 siti SffflSI PZ1E e SrUOII 

b-p aismoie a^xiis oi^oj^i g^m haishj sip. or m*\ xii 5.916,359 

2#E| 4fOIS C 6 -Ci 2 as gOH E^ SeiOheJSJ m^OU goHS Sr. Bi. Ta 

0|e go 2^X11^ &=?X\\ 5^11 Ahgofe CVDCHI S|& SrBi 2 Ta 2 0 9 ^ ^Si IWAISUl SIP. 

DR l=Si XII 5.980,983 ft*= ^ Hg2| tj«t« ^ 0 -Q9HSL||0IMS| S&§£| g £M 

JHAISUl SIP. 0-P9ilSUIO|e S?X||2| BfS 3HAICHIE p-P3fl£UI0|e S^PxIlfe ^ k 

xll ^^XUH ^^^PJ ^ &4i E^ brPIl Srfe M^MOI ^POII 4= 

St£r 52§ ^BjX4 SIP. 

DR HI 5.900.279 l^^E^ ^9| Sf&gSI P^E^ PZtECHI iPIS ° 

^1 Sf^MS OI^CHS CVD 01! g2HM HAI6H1 SIP. Oil M 12, M( 3 -P91ISUI 01 (3 -CI 3HI 

S HI 01 ^ Oil g6HA|?J 5 01 P. Oi Eei^ ill ^^o^l ^loH S^xll^ goH §21 ^XHSrb 3fiT5J £| 
Zfc§ I§i i^^P. PZfE §0H£f 2^X11 SE^ 2^X11 ^SH BSE^Aj ^oH S^M 

3=01 PPAH ^I^CHIAj E^ HSOiiAi S^X^|2J MBHM ^6H^ ^ SIP. 3l*f£! S^X^ ¥ 

^^o^ s^Px^l iJ ^1^^ PZIE gOH2f H£| ^oH ¥6[M M0|2J J!^ a JI^ ^CHU^I 

S^PX||£| ^ ^1^31 ^ ^e^lOllAH D\^X[2\ m^m ^^A|3|H ppah ^ei XH^AI^ 4- 

SIP. 

eenHi ^goiiAHsi e§i rj, <m^5fii ^h^s s^xii awgoi 04 eh sxi- Pbi-oi^ 
cHi/d Af§i 4= safe g, k ^i s«fa m in aawfeai Atsst s*f ^H»sm» e 

2£0| ?II^£|I2 SIP. 



M g^or^QI A^gofe 50IP. 



S?8£t g 

£ CVD ^ ALD gEOii ^§sj S^Xll §M, S ^gSJ S^Xll A^gShfe ^ 

e(^of of up §, hi^m ^ pee)^i ^§ ^ g ^goii sjoh s^a ^sjoi-fe 

S Xf PtirOI^SI Xii 5 ^SCHi 510IP, B ^SOilAH Xil5^ 4= Si^ 3^° L SXF PbFOI^^ 

XI ^ E-i , 3HIIHA|Ei, POISE. Xi*OI . r^^ixl , POISE, SilOIH. bH^ A J1S^ ^S^l 

SEfe ^ ^g£J ^MOi ^ Si^ }IP ^^XilM 5^mU 01 Oil Xil^£JZI S^P. 

^x-ii^E^^, ^ ^g£i s^xii ±± mmmE: mm, oiisiM, ^ai 

SI- 01 E , 5Hie. ^, Cil^, 0II^Eil=, 0\21, ilU§i, ^MZHSf &Sf^^, &^4-^, EiSOIIEil 

s, Ol-Ei . AlOmiOIS," 0|^A|0mi0|e ( ElEAIOmiOlM, ^El^ 2B, US£gf^, ^^U^BilOl^ % 
OIMBJ iifS 2£S¥Ei li^ ^31 Oil MSHS^U ^sfSXU ^^£12, ShOIEPOl 

'E, ^^iiy, AtOIB£tt3||ti ( OH!, 5Fey, OFOIE, OIOIE, SFOIEPXIE, S^EIE. u 

( u^^o. f u^BilO! ^ , L|ea f fhEfOIE. OFXfOlE, i^AI , ^^A| , &! OIM^ 

^e^f Ee tfgSI S£«IS 5E^¥P SfU 0I6T2I P^E^r Li, Na. K, 

Rb, Cs, Fr, Be, Mg, Ti , Zr , Hf . Sc, Y, La, V, Nb, Ta, Cr , Mo, W. Mn, Re. Fe, Ru. Os, Co. Rh, Ir. 
Ni. Pd, Pt, Cu, AO. Au, Zn, Cd, Hg, B, Al. Ga, In, TI, Si, Ge, Sn. Pb, As, P. Sb gJ BiS 
2°??Ei 0l¥Oi£! olU 0|^£| S^xllS S&^P. S^xil S&g^ ^Sl 

ei! e^ ^ sin, ^i'fi mm ^59 2^. ^ ^i^si ^^m^ 4^ sip. 

B Esh ^ ^SHJ S^Xll AFgSFOI ^Oil ^il ^SA|?fe CVD E£r ALD 

«^0il >10IP. ^S2J S^! 2^PXil ^tmOllAi S^PxIlfi D\mMB\^ 31 ^ JlSrS 

2 ? £j ^ieoii s^ai?i in t^o^ as^p. sm°j ^^oiiah. its ^x^i^ 2 
mm di&v 4^e sin ^isisfxi ars 4- sip. 01 s^ehoiiai, ^x^ s^x^i^ en ^1 

sf°rP. ^ ^g°i PE or EH Oil AH , if^ ^^1^ ^ISfSrXI ^31 ^EH^ ^g^l^^P 

P. 
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mfe aoii mm aoip. 

S 6rU 0|&£| £^0I £ gJg£J a^XII ^££Jfe PS« 1 

g£i BIS Oil 3!01Ck 

g tthg£j *^2| gj&g PSS SBBP: 

- g ttasi ^SOil £|5H S*tS Hi ^£JAl?1 EX\ MSWte 51; 

- ee ion eeais bi£f aoi, g srssj ^ s oil hish ssrs ^sjai^ en sis- goii t 
a^is muf ^aji^Ei(NFET) §j p§ a^is ^xi^ekpfet) e as »s«hg &s 

§ ^£xll(CM0S) 2^ SJ^ fc&l ClbhOI^M 15ofb a: 

- £ 2 Oil EEA|@ df£f SOI, g ifgOil 2jSH Iff g&IAI^ S*< sis 3iWME\m BlSShfe 

S; ^ 

- £ 3b0il £A|Q bfhSF SOI, g ggOIl HJBH S^S lit e£MI31 2^ £l£ HH£! ?S3IM BIS of 



#31 UEfy df£f SOI, g tgE (i) ofU OI^SI S ^321 a^PxIl §J (ii) mmg ^MM Stmfe 

cvd sEfe ALDOii »»e a^ai ±± mmmow mm aoip. 

S^XIIfe 8K>IEEK>| = (H). tttttCRa). BMfeKCRCft). AK)|»£tt9MU, OH, S^(CCR), 3 r My(C0), 
OhDIE(NFfe). OIDIE(NR). ShOI E^XIE(NRNR 2 ) , S^III EE (PR 2 ) , L|e^^( N0 ). UM^^(N0 2 ), UM5II0I 
e(N0 3 ). UMftKRCN). 0|±UM«(RNC), «EK)| = (F, CI, Br EEfe I), 0 r XF0IE(N 3 ), MA|(0R). ^ 
A|(0SiR 3 ), ^H(SiR 3 ) §J 0IM2I irSZOS, M^s* EEfe ^HSf 8EXIIS ^£9 5°^¥Ei ol 
U 0I&2J 512* = ^ Li, Na, K, Rb, Cs, Fr, Be, Mg, Ti , Zr , Hf , Sc, Y, La, V, Nb, Ta, Cr , 

Mo, W, Mn, Re. Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, Pt , Cu, Ag, Au, Zn, Cd, Hg, B, Ai, Ga, In, TI , 
Si, Ge, Sn, Pb, As, P, Sb 91 BiS 5^^¥Ei SrfcM SS|£| §[ff£Ai §2| 

EIH. S^xllfe 3ISPIS SiTH EDi Dm HEH^ 3 311 2^SP. EIZ1E°I ^£xllfe H 

Xl*«l(«)^ F, CI, Br 9i IS 5°S¥Ei KSZOSS CH*II@ 2E^^ S2ISP. £121 

H£| £SS ^Exllfe 0 X\&X\\(m)D\ CHXIIS S^^AH §£|SP. E|^H°J ^Sxllfe C X\ 

S ^SSJ S^X-ilHi oPI 101 Ch: 



MR 1 x R 2 y Az 
6TPI ^ Oil AH, 

Li, Na, K, Rb, Cs, Fr , Be, Mg, Ti , Zr , Hf , Sc, Y, La, V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, B, AI , Ga, In, TI , Si, Ge, Sn, Pb, As, P, Sb 
§J Bi^ ZH^¥E1 £JS0|H; 

R 1 §J R 2 ^ 5^IE£F0| = . &3iy. A^OISStt^llU, 0^, OFDIS. OIDIE, 6 r 0|E 

£1 XI £ , S^niE, UH«, Ui^i , UM&ilOlM, U§i . ttEfOIE. OfXhOIH, ^^Af , ^^Ai, M 
M % OlMHi m^slt. £^2} EE^ ^^§f #£MIS 5^S¥Ei e^S^U ^0I& El 

eiEOIH; 

A^ S^S!(R 3 P), 5^m0|E((R0) 3 p), 0h°j(R 3 N),- Ol&£l(K^s), ^£iey(R 3 Sb), Oil Ell s (R 2 0) , 
tf»0| = (RS), UMB(RCNJ, 0|^UMB{RNC). tt^!. a^OIHdfS , El £1 E! P oil Eil^ At-OI ■ , QH3^Af 

OIM(macrocycle), AI H S3i(schiff base), AhOISSfiTHy. B»(ROH). S^EJ ^ Af 01 E(R 3 P0) . SfJEI 

H ; 

1 OI^OIH; 

x+y^ m sxp^2^ 

0 Oi^OiH; 
0 OI^OICK 

^ ^S£J bUr^lth S^xii^ ^ISf£J^ Sf^MOICf . ^x^l^o^^, d^^Eh 2 ^ x-ii CIDilli-, 
POIIB- EEfe C|0|^¥^-B, AI, Ga. In, As EEfe Sb orO|E&fO|E; Me 2 AI H(NEtMe 2 ) ; 3e-¥^0^Ai ; 
(Me 3 N)AIH 3 ; (EtMe 2 N)AIH 3 ; (Et 3 N)AIH 3 ; CpWH 2 ; Cp 2 MoH 2 ; ^d| Oil!-, ^Z\0\\m-, ^£I0|S¥^-, ^£|-n-H 
^ej-OI^H^H-, §£|-n-¥i- f M£IUI£ail- EEfe OillP DilH-B, AI, Ga, In, As EEfe Sb: 
EiiMEI-Dil H~, EiiM^Oill-, EIIMEHEIiy- EEfe Eil^EHn-¥^-Si , Ge, Sn EEfe Pb; P CHI IK POilH- EE 
fe POI^¥H-B, AI, Ga, In, As EEfe Sb orOlEErOIH, M^^rOIH, M^SErOIH, M^OrOiE, fi2 
POIH, Cp, OmiS, POiiUOfOlE EEfe Oh^OlE; Oll^-, ^£|0|S¥1-, ME|-n-^^^'-, MEI-OI 
§£l-n-¥i- EEfe OHVaDIIII-B, At, Ga, In, As EEfe Sb ^2-1 Oil E Oh&i , P Oill Oil H Of 21 . 
POIieOllilOtei EEfe ^£|0il^0r&i; POUe- EEfe POilH-Zn, Cd EEfe Hg; (UIS?01) 4 Cr; Et 3 Pb(UI25y 
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^Al); Cp 2 Me 2 Zr; (MeNC) 2 PtMe 2 ; Cplr(C 2 H4) 2 ; dl^Cp-Co, Mo, Fe, Mn, Ni, Ru, V, 0s, Mg SEfe Cr ; d|£OII 
gbysj-, bl±E!2i-Co, Mo SE^ Cr; ^Pffliy-Bi, Sb SE£r As; ^Z-ldiy^; Md|^Cp-Sc, Y, La, Ce, 
Pr, Nd, Sm, Eu, Gd, Tb, 0, Ho, Er , Tm, Yb EE^r Lu; ^.Z\±%*&0\Z\m; CpCr(C0) 2 ; Cp 2 ZrMe 2 ; 
CpCuPEt 2 ; EtCpCuPEt 3 ; Cpln; Cplr(A>OIBS^aPe«); CpPd(S*B): CpGaMe 2 ; CpGaEt 2 ; (A>0IB£ffi!A>P 
°!!)FeC0 3 ; (AF0|M£^PEi!^£J2!])FeC0 3 ; OHB3EHS40; CpMn(C0) 3 ; ( AhOIBSti&E £120 )Mo(C0) 3 ; NdCp 3 ; 
SmCp 3 ; ScCp 3 ; TbCp 3 ; TICp; TmCp 3 ; CpWH 2 ; (0ilAlney)W(C0) 3 ; CpRe(C0) 3 ; CpRh(C0) 2 ; lr(BB) 3 ; 
Pt(WH) 2 : CplrUtOIBS^BPS): [lr(0Me)(A*0IB3^BPS)] 2 : Ru(A^|gS^&PS)(»B) 2 ; 
Ru 3 (C0) 12 ; Fe(C0) 5 ; Co 2 (Co) 8 ; Ru(C0) 3 (1 ,3-AK>IB£*IA>PH! ) ; 0s 3 (C0) 12 ; Cr(C0) 6 ; Cp(CO) 2 ; Mn 2 (CO)i 0 ; 
CpMn(C0) 3 ; Mo(CO) 6 ; Ni(C0) 4 ; Re 2 (C0) 10 ; CpRe(C0) 3 ; CpRh(C0) 2 ; Ru 3 (C0) 12 ; W(CO) 6 ; CpV(C0) 4 ; CF 3 Co(C0) 4 ; 
Pt(00) 2 {Ah0iaS^BPS): Ir(00) 2 (AfOIBgS*BPS); (C0) 4 Fe[P(0CH 3 ) 3 ] ; (C0) 4 Fe[N(CH 3 ) 3 ] ; 
CoN0(C0) 3 ; ¥^A|, 0CH(CF 3 ) 2 , 0CMe(CF 3 ) ( 0CMe(CF 3 ) 2 , 0Si(CH 3 ) 3 , 0C(CH 3 ) 3 , 0C(SiMe 3 ) 3 SE^r 0C(CF 3 ) 3 
Li, Na, K, Rb. Cs, Fr, Cu. Ag, Au, Hg EEb Tl; Eli^-DII^AI , Eii^^f-Oii^AI , HI SEhOI^HS^ 
A| , EIISy-MAI, EI|e£j-n-¥^A|, EH^af-0|£¥^A| , EHMP-3S-¥^t A| , 0CH(CF 3 ) 2 , 0CMe 2 (CF 3 ), 
0CMe(CF 3 ) 2 , 0C(CH 3 ) 3 , OC(SiMe 3 ) 3 . 0C(CF 3 ) 3 EEb 0Si(CH 3 ) 3 Si, Ge, Sn, Pb, Ti , Zr SEfe Hf; VO(0|^HS 
^Ai) 3 , M2J0l:££S^A| f ^E|-2^-¥^A|, ^£|-n-¥^Ai, ^ai-0|£-¥^AI , E£|-OH^A|, ME|-0||^ 
Al, (0CH(CF 3 ) 2 ) 3 , (0CMe 2 (CF 3 )) 3 , (0CMe(CF 3 ) 2 ) 3 , (0C(CH 3 ) 3 ) 3 , (0C(SiMe 3 ) 3 ) 3 , (0C(CF 3 ) 3 ) 3 SEb 
(0Si(CH 3 ) 3 ) 3 , B, Al, Ga, In. P, As SEb Sb; Et 3 Pb( OI^HS^Af 01 E ) ; (33-¥^A| )CuPMe 3 ; 
m = tt\±(t\V\\mOtO\±), &m2t3\±lt\0\mo\U\±) Ti, Zr, Hf, Si. Ge, Sn SEb Pb; POHBOtOI^P 
OHH<»s£!: P0ilBOmik.O> = £! PBSStOlE; U| r^P CHI M 0\U\ ±0\*& M^BrOlE; Me 2 Zn(M2.| Oil B Oh 

EJ) 2 ; POUBOmiJuPDIIB^B; ^ai^CPOilBOHDI^m^E! ; e£|^(poHBOmiin)BPS; MEI^(P CHI 

BomikXHSfc!; MB.i^(PQii^omi^)^:Ei5i]; ^\±-u\^(^\mm^m)o\\^m omiE; ui^cpoiib 

omiic)(MaiOIIBO|IBO||B'eyPOhO|ic)tfPQI&; (C0) 4 Fe[N(CH 3 ) 3 ]; Li , Na EEb K N(SiRtes).. EiEtPOIIBOt 

QlinBB; POIIBOFOIinPOIIB^A!; ttiAJPDIIBOmiicPB^a; Sa^P0||BOmiit(M£|0ilBOIIBe!POI- 
DlitJEIB: CpCu(^£|iHiyS^El); (33-¥^AI )CuPMe 3 ; Pt(PF 3 ) 4 ; Ni(PF 3 ) 4 ; Cr(PF 3 ) 6 ; (Et 3 P) 3 Mo(C0) 3 ; 

lr(PF 3 ) 4 ; Ti(N0 3 ) 4 ; Zr(N0 3 ) 4 ; Hf(N0 3 ) 4 ; Si (CH 3 ) 3 (N0 3 ) ; RuN0(N0 3 ) 3 ; 2tB L|eg|jo|E; Sn(N0 3 ) 4 ; 

Co(N0 3 ) 3 ; VO(N0 3 ) 3 ; Cr0 2 (N0 3 ) 2 ; TiCI 4 ; HfCI 4 ; ZrCl 4 ; ZnCI 2 ; AICI 3 ; SiCl 4 ; GaCI 3 ; SnCU; CoCI 3 ; POIIS- 

, POilB- £t= POI^¥B-AI, B, Ge, Si SEb As IT5J0IE; N(SiMe 3 ) 2 Li, Na EEb K; BtCHzSiMe^; 

{(Me 3 Si) 2 N} 3 -B, Al , Ga SEb In; (Me 3 SiCH 2 ) 4 -Ti , Zr SEb Hf; SEb { (Me 3 Si ) 2 N} 2 -Zn, Cd SEb HgOIH, 0\ 

j\m cp^ Aioissaapoiiyoi^u h nmmmm mm, mm, o\±^^w , n-¥i, 2^-¥H, 32- 

¥H, = £1011 BtiB CHXIIS xl^3±= 201 2SIS AhOIB£B!E|-P0IIU 01 P . 

<^xi\£z s^h » a^aisi ?m m& s g^ssi a?aa sa*B oh ^shsxi sj*= a si si sh^is 

AH §£|@P. SQ ^ISSSSfe, S^Xil ±± aim Oil AH A^EIfe MIfS asjXIIfe XI ^ BSr^, 
^t,^ &sf^^, OilEII=, ^QimOIH, B\\B, M'm, 011^81= , 0\°1, BBUMB. t^2!sf 

nmm eisoueu = , o^pj, aiofuioim, oi^AiomioiM, eisaioh-iioim, mzib 

sb, lims^, sjijli = 21101 = ^/5E^ o\m m am oi^°i sbss 5°^¥eh 

P. IdH^o^lfe, il^ ^xHlfe ^4,^0^ c 5 -C 12 ^^o^ OI^CH^IP. '^^^o^ 0|¥01S'0|^ 
^ Oil AH 70 LH XI 100 ¥HI%^AH §°|@P. ^Sj^PJ S^^lfe It^ 3|»I2| 30 ¥H|% 0|o^ gXH 

^3I£| Pe°l ^I^M ^IS^ 2lC\: &=?X]\& CH EEb S^XIISI PISf ^Pi S oH 3 

xi s>n ^sohb s 2 chi ah a^mcN ^moiiah dhpxi m&mm s^jai^ixi a 

^^AH ^e^isj US CH^M eSfShfe gs^ M^^. 
^ ^ ^1^21 SSSS =?£W ^ 2iP. 

^ S^Pfll at^e^ £1^011 AFg£lb 2i ^BI ^b ^°j°J CVD SEb ALO ^SCHI 

AH A\gm 4= Si P. DC^/H. ^ CVD SEb ALD Sxl SEb °J£JB| Si Al^iiH^ Xilt[3 

XI &bP. g^(CVD)^ P=^BJ Al^e ^AlOil LH^ ESJofe 325 §£ISP. S!X^ 

S^(ALD)8 P^°J A|° k M ^x^o^ b^3] £°J6^ 525 §2|£|Dj, SJXFe Olin|SiA|, P XI 

b sf^si e^, ^^^^ ^ ^ie[ ° 0 ^i s&sm oioii xii^sxi s^hci. 

B ^SOil HFB-I-, i§8 CVD SEb ALD ^ S Oil AH ^ S^Xll i^il Ah g 6^01 P|& 

^ oil ah ts^cf. ii^ a^ai sbsoiiai s^^im ji^ai^j « ^isf^ a^asi ^is 

^Oil S^AIBSSMI i^SCK 01 £^ Oil AH, ^x-llb 2^?^l£f B2HI S^lsfl ^ 2i>iU S^ISf 

^ 4* &p. s sm°i ^ehoiiai, mmg ^mt= a^^isf ^^ii ^i^sp. pe ^ehoii/h, m 
ill ^. si chi, a^^ii ^t^es 8m oi^rsi ^ g^ssi iiti ^sjai5i^ pee =? 

Sx-ilSJ Xlt^ , SE^ SH4 0|^£j ^^01 S ^g£J S^^l ^i^M^¥P P^^ If 

°l XI! 5 Oil AH Mil ^ 2iP. 

^ a^Pxii £^ s^§o s ^ S oj mmoji oj BH in gojAi^i^ sxf p 

bhOI r±i ^^XllBJ XII 5 Oil AH A|§1 4= 2iP. 1 2 Xf PbfOI^ ^P^^l 1 ^ gCH^ ^ s S Oil AH ^^Xl^ 
Ei, 5-| EH Al EH , POISE, Xmoi, ^^jxi, POISE. 31 01 XI , bH<y ^^X^l SE^ ^SxllM 

UEfUlfeCHI AhSSP. 
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ch^u, ±± s&gg &a ^ sjssikcmos) gsi tai admiral m^oii me 

m 4* 91CJt. SP ^S|S!££te, s mgo ch^ ^ Ahojj nS 2 ^|Xh MgHJI^EI(NFET) 

^ Pi Sif 5£HI!^Q(PFET) g S^ofe CMOS 23 £J5°I XHISOil a& 210IP. £ 1011 

EA|£ bh£f NFET PdK>|£(11)fe 3ie(10)S| 2E£ S 2* (13)011 ggSIH. }|0|5 

^2*11(15) Oil H0m 2^(14) ft! 2=K14)2J *^gog Q^Sfe ^ Oil & goj 

£^/E£il°J 93(16)1 ^AF6MI, PFET P dF0|^( 17)fe 3IB(10)2| nl 2E£ 

S3 (18) Oil 1^32, 31015 ^£^1(15)011 31015 3^(19) §^ 3I0I5 a = ( 19 )o| D^offe ^ 

^ n ajai ess e ^hj sis ^^/Eai2J s^(2o)e ^^cl nfet ^ pfet pdioi^fe gr 

8 5^X| ^dt¥(21) ^ ^IHIOiAH(22)0il £JoH 2*£ISP. S STSSI 0| gfgOIIAI, 3I0I5 S = (14). 31 
0|5 2^(19) fti/SEfe 3I0I5 oxj| (15) ft!/SE£r ^Hil 0| AH (22) M o[L[ Oi&Hj 5£HII^P £ 

^ B82| ±± S3 2)5 5HIIHA|EHE>j XII £ Oil A^ij 4- HCf. £ 20i|Ai £AI£! df£* 

1>0|, Si*3£! ^EHAI&ife &K30) Oil SgSIH, SBH3(31 )0il °jeH ^^II^EiOil S^£|H, S^(32) 
1 2^(33), i^aggJ ^ 2iXU Ohy ^ 2>l{= 111(34) ft! 2^(35)^5 ? 

SSQ. S 1^^ 01 ^ Oil AH, M^3(31), §3(32). 6f¥ 2^(33), 1IH34) ft!/SEfe §¥ 

2^(35)1 s^m^ oi^°i ^hhaih g gjgsi ^goii °j§h a*rsch 3hhh ai eh^ ^ 

5£lxlgi 4= 5iP. 

S^fll ±± S&SS SEfi S3 £15 HH# ?SHI2| XII £ Oil Af§8 4= SID. £ 3a Oil £AIS » 
01 , 2132J HHd ^Sfllte 52!xl(41) ft! d|0K42)M ^2e(43) LH5 Oil S At 34 i^SCi. 
^2^(43) ^Oil^ S-OICH (44) ^ bH^SSI ^£^(45)01 2iCj. £ 3b Oil AH , ^ d|0f 

s^ mm (46) ^ m& s^(47)^^ esiscL ^ ^gsj oi ^^oiiAH, ^s^(43 as 45), ^ 

^ £[0|CH(44), M^(46) ^/SE^ dH<y ^^(47)M Sl^of^ 5[L[ 0|^2J HH<^ ^^X-ll g 
^ V S2J S-SOil £J6H g^SD. 

Olg M^^bl ^P^x1l£i 0{|*j@ 2^1 mx\ Ei^A|3|^ i^§8 EE*} ¥ ^g£| S^z-il SSSS 
Al-SSI-Oj X1I5^ 4= 

LH§^ S ^SHj ^^oj ]|iO|I!, P§2] ^gg S ^g£J ?xHI3&J ^Aile[ LHgM Hlg^ 

o£0LE£LQLE ELS IL1^S1I EUS g&g 

ohOIE^OlE SF&sSJ yf^5||[ E=?Xi\ ±± §&I8 CH25 0l¥Oi£!CH 

(i) SF^^ 1S| 

mr\r 2 a 

^Ol 30ilAH, 

ME Li, Na, K, Rb, Cs, Fr , Be, Mg, Ti , Zr , Hf , V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Pt, Cu. Ag, Au, Zn, Cd, Hg, B, Al, Ga, In, TI , Si, Ge, Sn, Pb, As, Sb ft! Bi , d^3SF 
>il£: B, Al, Ga, In, As. Sb, Si, Ge, Sn, Pb, Zn, Cd » Hg^ 5E^¥Ei >d^^ S^OIII; 

R 1 E mOIHBiOIHOI^; 

r 2 ^ moi^EFoiH, tin, &?iiy, Afoie^i^iy , o^, ofdie, oioie, sfoie^xi 

£. S^CIE, UM^ , L|^^^ > Ll^eilOlM, U^l!, »2}0|S, Of^OlE, &»A|, ^^Ai, 
i!/£E^ OIMBJ W^2Jsf , ^ = SE^ R£Xtl£ ?25¥E| ^^^! Ei^EOIH, H ^ 

R 2 ^ e^6^U ^0|of il^cgj 4, 0,12; 

A^ S^HfOI^, 0^, Oi- °j , Oh^<M, ^£(21! , OilEil^, ^ HhOl EE , U^H , OI^U^l , , 

^^i, o^OIH^^i, ElEIEd, SilEil^AFOlM, 0H3^A}-O|M , A[H AhOIM^^^U . = s , 

^AfcOlE, ^^aiEO, LIM^OIM ^ 2°S¥Ei <meh^ otojxjog UH o, £( ^c 0 | 

H; 

1 OI^OIH; 
0 OI^OIH; 
0 01^0112; 
x+y^ M°i SXf^ ggJohCL 

(i i) mm® ^ai 

liS ^^1^ XI &£f^4i, ^t>^ &Sf^^ ( ^M, OiiEil^, ^QI^OIE, 3il^ ( ^, mife, Oil^Eil 

= , of°i, ^^u^^, m^zim mm^±, ei2oiieii= ( of&i, aiofuioim, oi^aiof 

UiOiM, EI2AI0FUI0IE, Ulg^, ^^U^£ilO|e QJ/SE^ OIS e 5fU 0|^£J if 

§5 2°5?E1 ^^SCK df^^oMI^, MiF£ Siixll^ 1^2125 C 5 ~C 12 ^2i^5 0|^Oi£! 

CL 

( j j j) £EH2HO| %J\X]\ 
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as ee^ D\m m& mmzit: bsoi sife §ei§^ sfoiebioi^ m& mmmsu §?, ui-oi-oi 

^EfOiE BIZfE^ BBBSI SJSgS ^H<±! A|3|^| $\oW mm MOW g^B 4* SACK 

2tB&°| B&SB ¥mB2l B*. ^FBOI 21BB3 &JSSB &BB0II §31- 

1! 4* 2iCf. Pi HH^ Sfim^ 3>H£!A|3PI oH ^ CHI IP Hi 4- 2*112, 

3E» 5^21, Sr^IttOlM, ofB, 0h°J, 0hM£] . ^EIB!. Oil BIS., tf»0| = , U§1, OI^UMB. BS, 

niaia, aiaiMAhoiB. simsioWem^s*. cioiiBseotoiE. ohbmai-oi b , ajh b^i, awbmb 

BB, 5^EI ^AfOIH EE^= B2JB Sl^ofU 01 Oil XII^SXI BfeCh 2^ £^32J B3}fl|^ BB 
£ 2«XII2| 30 ¥H|% 0I6FM SBBCf. 

6fU 01 #21 BhOIE^OlE StBBM 0|¥O1£! DH¥ tttBSIff S^SI ^ §1^2 B^2j2S Cg _ 

C, 2 B€i 2Hjy|S 0I¥CH£) Sij^lOII goH£l?1U «»5|3IU CI DIIB-, P0IIB- SE£r P014^B-B, 

Al, Ga, In, As EEfe Sb St0|E2J0|E; 3g-¥B0^M<M; CpWH 2 SE^ Cp 2 MoH 2 M SS8fU 01 Oil KIBEIXI 
BfeP. Pi af&5!fi 2?xii 4:^ SBSS ^^^2§ OhEJOl &Dt&(mmg SU-II2] 30 ¥HI% 01 
Sh) H4^£M C 5 -C 12 B^ 2* HIM Ol^OiS xHI Oil »»a^1U ei^S Me 2 AIH(NEtMe 2 ); (Me 3 N)AIH 3 ; 
(EtMe 2 N)AIH 3 SE^ (Et 3 N)AIH 3 § SBSH4 01 Oil BIBS XI Bfe ofU 0|#2| »0IE»0IE Bf? SftfBS 
OI^CHEP. 

bb gj^ ou ant ^b^ib a?xn ±^ mmm 

BB &BB2I H*B5|B £^ ^°J12 PI£5 OI^CHSia: 

(i) sw^i isi sift 

sf^ 1 

MR yAz 
4PI £| Oil AH, 

M£ Li, Na. K, Rb, Cs. Fr. Be, Mg, Ti , Zr , Hf . V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru. Os, Co, Rh, 

Ir, Ni, Pd.Cu, Ag, Au, Zn. Cd, Hg, B, Al , Ga, In, TI, Si. Ge, Sn, Pb, As, Sb B Bi, b*B5!W3|lte 

B, Al, Ga, In. As, Sb, Si, Ge, Sn, Pb, Zn, Cd B HgM 22?VEI S^OIIO: 

R 1 £ CrCa BB Sfc C 4 -C 12 AfOIBSBBOIH; 

R 2 b SFO|ES}OIH, BB, B^liy. AfrOIBMB^IIB, OtB. BZJ, 3>Sy, OmiE, OIOIE, mO|H£fXI 
E, £±ni£, U§^, UiStt, UM3I0IM, U§l, BBfOIS, OWOIE, B^AI , B^AI, 

SI/EE^r 0IM2J BMiSB. £Em SE^ ^USj- ^£«|M 22^¥0 £|^EO|H, R 1 B 

5^^!, S^EhOI^, O^B, 0^°J, ^El&l, OilEilM, ^HFOI^, LIMB, 0\±L\^.m, tt^ij, 

B2J, ofOIEdiS, Eiaia. SilEII^AFOlM, OHB^A^OI^, Al H g^l, AWIBSBai, =1, S^E' 

^A|-0| S , ^^£101, UMEfOlM §J ^^^ ¥Ei ^ehsj oioj^o^ HH o| ^^s, ^|^c 0 | 

H; 

1 OI^OIH; 

0 OI^OIH: 
z~ 0 oi^om ; 
x+yb M2J ^IXP^ SB 8m. 

(ii) M^^ B!jfll 

2i|X||fe XI &s[4^^, &s}^±, BM, OIIEIIS, BHISmiH, 5HI^, IHte. Oil^EII 

= , Of°i , B^U^^, W^2J^ &sf4-^, ^^S} &sf4^, E.I20ilEi|s, 0^°J , AlOHilOlM, Ol^AIOI- 
UIOIM, EISAIomiOIS; ^E|= £8!, LliS^i, BBUMeilOIS ^/SE^ OIB e o\U 0|«2| SB 
22^¥Ei d^lSCK bh^SIS^Ife, ^Xilfe ^4^^^^ C 5 ~C 12 BEISS Ol¥0i2 

O. 

(in) <^^^ei S^UI 

MS 5E^ J\2} m°} ^oHQ^ S^Oi I°J§^ BB SBB2J S^, BB E!Z>H^^ 

^t^e°J 2}§^M JH£AI5H}| ^6H ^^MOil 4^ Si P. BB SH^sSj ^9i§^ ¥?^H! 

§?, ^^^°J ¥^^M0| SFBM2I Pi§^§ ^H^A|3PI ^|6H SBBOII &DtW ^ 91 Q . QB bH^ mm 

m&msn °i^gm ^h^ai^i^i $\m &mmo\\ ^ sin, o\^^ ee^ s^s, s^nfoiM, 

OhB. 0^°J, OfSAi t ^Eiai, 01IE{|s t ^EFOIE, LIMB. OI^LIMB. BSD, HI 2J E! , SIIEIIMA^OIB, Ell 
M^6hOI^M¥^, CIDlim'SMOmiE, 0H3MAI-OI B , A|5 S^l . A^OIM^B?U. BB, 5^5! ^ AI-OI H 

b?jm s^mu- oi oil ^i^eixi b^lk <y^^?j s^^i^ mmg ^M2\ 30 o\o[m 

SBBCf. 

8m 01^21 BB 9BSM 0l¥0]2 OH ^ bfBSIB S^XII SBBS C 5 -C 12 B^ ^ixllOll goH 
£|^U ^£f£|>IU M&IOIIB-, MEIOilB-. M£I0|±¥1-, ME|-n-HMB-, M£|0|^HMH-, M 

ej-n-?i-, MSIUISffiB- EE^ Oil HP Oil B-B, Al , Ga, In, As EE^ Sb; EllM£fOIIB-, EHM2I0IIB-. Ell 
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MdUHiy- £b Eil^EF-n-¥H-Si , Ge, Sn EE^= Pb; CI CH! H- , POill- EE£r POI£¥!-B, Al , Ga, In, 
As SEb: Sb, 6K)i = »0IE, gSBKJIS, M¥2P0|E, "^OFOIE, S2P0IE, Cp, OFOIE, CI Oil ^ OF 
OIE EE^r OFXFOIE; ^£IOill-, MPO|^¥il-, ^d|-n-H^IK Oi^H^IK M£|-n-¥H- EE£z 
OHBPOHH-B, Al. Ga, In, As SEfe Sb MP Dil 1 OFSJ , P CHI m Oil 1 0F°| , Q CHI H Oil B Ol-Ej EEhr MPOliliOF 
E!: PCHIH- EE*= POIia-Zn, Cd EE^ Hg; (Lfl21!S) 4 Cr: Et 3 Pb(UI2H!^A| ) ; Cp 2 Me 2 Zr; (MeNC) 2 PtMe 2 ; 
EE^ Cplr(C 2 H 4 ) 2 M HSSHi, Ol^lAi Cp^ AhOIBSfilBPOttUOI^Lf H £l«Xl(B):>t CHI B . MIBI, 0\± 
HSU, n-¥i ( 23-¥«. 32-¥i, M£IOilil^i! §2^ PixllS X\&& MOim^El Ej- P Oil W 21 5iU 
0|^£| IH^ii Ol^OiSP. UB df^5|°[ S^PxIl S©gg q|| & oil 

eoi i^di^ aiiaisi 30 ¥m% oisn g^sjos c 5 -c 12 a»xiis oi^chsj ^xiioii ssei^u 

S^S ^P CHI e SE^ ^POIIUM S&SFU 01 Oil Xil^EIXI at oFU- 0|#£| gru sterss OjipCH 
5! P. 

aaLy iL^aoM ast a? mi ±^ g&g 
(D sw±j 121 mmm 



MR X R yAz 
4> h 2| ^ Oil AH , 

MS Li, Na. K. Rb, Cs, Fr, Be, Ti , Zr , Hf , Sc, Y, La, V, Nb. Ta, Cr , Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Pt , Cu, Ag, Au, Zn. Cd, Hg, B, Al, Ga, in. TI, Si, Ge, Sn. Pb, As. P, Sb % 
Bi. HH^'S^lfe Bi. As, Cr , Zr . Cu, Co, In. Ir. Fe, La. Mg, Mn, Mo. Ni, Os, Ru, TI 91 W£ 
u?EM¥P S^OIIl; 

r 1 ^ c 2 -c 8 u?iiw. c 4 -c 12 AFoiM^^iy ee^ c 5 -c 18 omom; 

R 2 ^ 6F0IEP0IE, ^fJ, U9iiy ( AhOIS£tt?IIW. OFU, , 3FSy , Of DIE, OIOIE, SFOIEPXi 
E, S^HIE, U§^^ , U^SgJ, UMBilOi^. UII . WPOIE, OFXFOIE, §mA| . ti'AI, 

§J/SE^ 0IM2I fiSSf EE^ £Ji!SF ^Exfl^ 2°^¥Ei P^EOIU, R 1 gJ 

R 2 -b M^5f>iU ^Olth &I2.HEH 4 s 2iH; 

A^ E^£l, S^IIFOIM. OH! , Of°l , Ol-s ai t ^BISIJ , OilEilM, ^EI-OiE, L| ^1 , OI^U^H, , 
«2J. SFOIEdFS , IIIEIE!. H£ olIEIISAhOlg, OHB^AFOie, AIM g3|, AhOI SSK^J , S>M, S^Ei 
^AFOIE, B&EJS!, UMdrOlM §J ^HM¥P £ ^'2|^og bH^i BI2iE0| 

H; 

1 OI^OIH; 
0 OI^OIl) ; 
0 OI^OIH; 

x+y^ m°i mxu\2Jt mmmat. 
(ii) mm& mi\ 

mmg e!jxii= x\&m &m^±, ^m, chi ei^ , ^pioi-oih. 9ue. 6i, m^, ou±b\ 

oiai, i^uii, arszoa &a^^, cischieiis , 0121 , Aiofuioi^. oi^aiof 

UIOIM, EI2A|OmiO|S f Sffli LJ e^o^ l( ° e ^L|eg| 0 |E iJ/EEb OtM g »U OI6fS| if 

6j^^p. bf^^m^ii^, mmg ^x\\x= m^^^ c 5 -c 12 oi^ch^! 

p. 

(i s }) <y^^o] mim 

se^ pis eei ^6na^ siroi M2i§^ o^jy % v<=> ^^=hi s?. bi^e 
aerssj e^s^e ^h^ai?di ^ish essoii m^m ^ sap. i^iy sbbsi M2r§th 

MHj S^, ^^f£j ¥^^0| 5}fi£| Zl^gm DW£1A\B\D\ $\m ifgOil ^ aiP. pe bH^i 

at^Mg zi^gm ^h^ai^pi ^ish s&moii mitm ^ am, 013^^ ee^ s^s, s^moi 

^, Of^, OF°J ( OFSai, ±E\$\, .OilElls, ^HfO| = , Uii, OI^U^H, tfa. HI SIB. ollEil^AhOI 
i, EilMdfoFOlE^^^, PDil^SeOFOIE. DHB^AFOIM. Al ^ AF0IM^^?U, ° E 1, ^ 

AFOIE 5E^ ^2im 5^o[U 01 Oil Xil^£jX| Q^^p. 2^ AjEH^oi §^fx-i|^ Mmg ^X-ilSj 30 ¥HI% 

0I6FM sssa. 

OH^ UF^^i^ S^X-il Stm^ C 5 -C 12 ^x-IIOil goHQ^U ^sF£l>IU bl^Cp-Co, Mo, 

Fe. Mn, Ni , Ru, V, Os, Mg EE^ Cr ; bl^Oil 1 £12] ; a 211 50 -Co, Mo EE^= Cr ; maiUjiy-Bi. Sb EE^ 
As: ^Eldiy^; ^P^Cp-Sc, Y. La, Ce. Pr . Nd. Sm. Eu, Gd, Tb, D, Ho, Er , Tm, Yb EE^ Lu; EilM 
£FCp-Th, Pa, U, Np, Pu EEfe Am; MEIiBHOiaig; CpCr(C0) 2 ; Cp 2 ZrMe 2 ; CpCuPEt 2 ; Cpln; Cplr(AFOIM 
S^&Pfiy); CpPd(^il); CpGaMe 2 ; CpGaEt 2 ; ( AhOIMSSi AFP 2!)FeC0 3 ; ( AFOiM^^PEil^pon )FeC0 3 ; Oil 
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gHIISG!: CpMn(C0) 3 ; ( AhOI M^W PME| g« ) Mo(C0) 3 ; NdCp 3 ; SmCp 3 ; ScCp 3 ; TbCp 3 ; TICp; CpWH 2 : (WIAIg 
ey)W(C0) 3 ; CpRe(C0) 3 ; CpRh(C0) 2 ; lr(gg) 3 ; Pt(gg) 2 : Cplr(AK>|g£^BPS); [ I r(0Me)(AK>|g£^ 
§C|2)] 2 ; Ru(AK>|gS^&PS)(tt«) 2 S 2EM¥EI ShU 0I«2| W 

ffl-gS OI^CHXIH, CN^I A1 Cpb AJOIgSCIBPOIiyOI^U H a«39l(g)^ Dill, 0111, OliHSi , 
n-¥g, 2^-¥H, 3^-¥H, MEIOjlH^ii M^M CHSIIS xl^S MOIgMEOEJ- POIiy 01 P. 

S# S*»gS| fc»gS!B ±± Ol^OiSP: 

(i) sw*i 12| 

SW^i 1 

MR xR yAz 

HD\ ^ Oil AH, 

M^ Li, Na, K. Rb. Cs, Fr , Be, Mg. Ti , Zr , Hf , Sc, Y, La, V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru. 
Os, Co, Rh, Ir. Ni, Pd, Pt. Cu, Ag, Au, Zn. Cd, Hg, B, Al, Ga, In, TI, Si, Ge, Sn, Pb, As, P, Sb 
91 Bi. d^^o^lb Ru, Fe, Co, Os, Cr , Mn, Mo, Ni, Re, Rh, W. Pt gJ IrS ?2S¥EI £Sj 

^}^0|H; 

R 1 ^ ^SyolH; 

Ri= moiEafoiE, uti, s^iy, Ahoigss^iy. -oig, ar^j, 5hsy, ohoiE, oiois. moiEEni 

E, S^JllE, UM^tf. UMSa. UM3I01M, LIMB, KEKllH. OfSOlE, MAI. fl^AI', £1! 

gj/Eb o\m°\ gszysh ges Eb ^na s?ExiiM ei^eoih, r 1 %l 

Ab 5^E!, E^HfOlM, 0\M, O^oj, O^aj ( ^EI&J, Oil SIM, ^HfOlE, U^H, Ol^U^g. S, h 2J , 

tt^l, mOIEEf*!, HI E| E , oilEilMAfOfg, QH3MAI-0IM , A|E g}|, AK>|gS»?!!. 

^AfOlE, gfJEI@i, UMEfOlM ^ MM 5EM¥Ei S^EM bH gg@ ElZtEOI 



xb 1 OI^OIH; 
yfe 0 OI&OIH; 
zb 0 OI^OIH; 
x+yb M2I i^olDI. 

^x-ii^ xi msk4*± t vg. ohsim, s^c-iimoiE, aie, <l>, mi^, oii^ai 

s ( o^°j, gfHUie, gsais est^. ^BSf &s*4^. ei soil his, oh°j , AiomioiM , oi^aioi- 

U10IM, E|SA|0|U|0|M, ^El^ 28!, UM^i, S^UMSIOIM ^ /SEfe 0|g g ofLf OI4f2| Sg 
MM £^SP. HlgSIS^Ife, li^ ^iX-ife I!4=£!SM C 5 -Ci 2 i^HM 0l¥CH£! 

P. 

(Mi) £1§H*jpj 

Mm Eb ^isf ^bhsj^= ssroi sib i^§t[ ?isy e» »ggsi s?, ^of°i ui-^sy ei 

Z!E^ StggSI SJSgg 3H£AI3PI ?ioH ^ggOII ^^rl 4 s SAP. ^Sy 1.^ SH. k gS| S9i§^ 
S^, ^^rHJ ¥^!M0| sfWMHJ 9i§^M }H£AI3Pi ?i6H ^t, k M01l ^ &P. PE 

HH^I SH.^gS| PiS^M 5H^AI3PI ^]BH ^ggOll §3^1 4 s ^H, 0|^!E SE& 5^ 

EI-OIM, Or^, OhEJ , Of M<^1 , ^E|»U, Oil Ell s, ^EfOlE, U§i, OI^UM^ , , HI El S , oil SI MAI- 
0|g, SIMEfofOIEM^^, PDil^SMOFOlE, DH3MAI-0I g , AIM g^l, AfOIMM^?U, mm, 5^:51 

^AFOiE £h mzim sssm oi oil xhi e>a xi s^^-iib mmg ^x-iihj 30 

¥HI% OiSfM SSt^P. 

6fU 01^21 sft^MM 01^013 OH^ bUr^l^ S^PXII ^IfgE C 5 -C 12 2i} xHI Oil g 

oHS^U ^SF£]>ILf SEfS Ru 3 (C0) 12 ; Fe(C0) 5 : Co 2 (Co) 8 : Ru(C0) 3 ( 1 ,3-AfOIMM^ Af P gy ) ; 0s 3 (C0)i 2 ; 
Cr(C0) 6 ; Cp(C0) 2 ; Mn 2 (C0) 10 : CpMn(C0) 3 ; (Af0ieMUEfMEI9ii)Mo(C0) 3 ; Mo(C0) 6 ; Ni(C0) 4 : Re 2 (C0) 10 ; 
CpRe(C0) 3 ; CpRh(C0) 2 ; Ru 3 (C0) 12 ; W(C0) 6 ; CpV(CO) 4 : CF 3 Co(C0) 4 : Pt(00) 2 (AhO|g£^BaS): lr(C0) 2 (Af 
OIMM^&PS); (C0)4Fe[P(0CH 3 ) 3 ]; (C0) 4 Fe[N(CH 3 ) 3 ]; 5b CoN0(C0) 3 S WD\M Cpb MO\m 

M^EfPOiiy OIXU H X\&X]\(m)D\ mm, OilH, Oi^EM^, n-¥i, 2S-¥H, 3^-¥^, MEIDil^^ 
H MEM CH3IS XI «S A^OIgMSJ PP Oil U OI P . 

g^A] Eg aggoii cm a?ai ggg 

^^ai ®mm°\ m^^m &=?x\\ ±± mmm^ cuss ?ssci: 

(i) 121 »gg 
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^[ S| Al 1 

MR 1 x R 2 y A 2 

Li, Na, K, Rb, Cs, Fr , Be, Mg, Ti , Zr , Hf , Sc, Y, La, V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe r Ru, 
Os, Co, Rh, Ir, Ni. Pd. Pt , Cu. Ag, Au, Zn, Cd, Hg, B, Al , Ga, In, TI. Si, Ge, Sn, Pb, As, P, Sb 
SI Bi . bH^SMI^ B, Al. Ga, In, As, Sb, Si, Ge, Ti . Zr §J Hf S 22§?Ei B±0\ 

H; 

R 1 ^ iT^Aj SEi= ^^AiOIH; 

r 2 ^ moiH^oiH, mm, 931 y, A>oi9S9^iy. 0m, b^j, ^aw, o^ois, oidie, shoiE^xi 

E, S^HIE, , UMS9, UMBIIOie, LIM9. 9»0| = , OWOIE. S^AI , MmM, ±}M 

^/SE^ 0IM°1 9 £2! St. figsl- SE^r ^ExIlS 2°g¥0 -^^3 H.IZ1E0Q, R 1 §J 

5^2!, S^H^OI^ , 0F9, OhEi , OF^aj, ^E|«ll, OilEll^, ^HhOlE, LIM9, 0|£UM9. 920, 
9£J. 6|-0I££F5I. HI El B. eilBI^AfOIM. DHB^AhOlM, AIH g3| , AK>I9£92D, M, 5^5! 

^AmiH, i^Eigy , UMEfoiM §j ?2g?a oio|^o^ on °| gfj§ ei^hoi 

xfe 1 OI^OIH; 
y^r 0 OI^OIH; 
zfe 0 OI^OIH; 

(ii) li^ ajfll 

li^ SSjXIIte XI Ehsf4*±, 99. Oil Ell s, 9CHI8KME, 6J, Ell^, Oil ^ Ell 

= , oi-ej , 99UMH. wszusf &m^±, eisoiieiis, o\°i, Aiomioi^ , oi^aioi- 

UIOIM, EI2A|OmiO|M, *JE|^ £9. Ui^^i, L| egiOl M §J/E£r 0I9 s SfU 0|^°J 

£^!@Cr. bH^o^lfe, 11^ °U-U^= 94=3 °S c 5 -C 12 ^^2^ 0|¥CH£" 

(iii) tPrHI 

£5r SE^= Dim m& ^oH3XU SWSjog IH bH XI £J ^ 3^01 Si^ 92J3& 9^A| 3 

?, 9^oie EieiH^F 2*9921 e^s^e jh^appi $\m mmmow s^9 ^ 9^ai 

9« £r99£l «BS» ¥^921 3¥. ^2| ¥^901 SF993 3H£!APPI ^SH @9S0|| 

ipm 4- sto. d§ uh°i mie st99£i ej§g9 ^h^appi ^sh eersoii 3 2*9 ^ an, 01 

3j = SE&I- 5^3, S^H^OIM, 0^, Of°J , O^Aj , ^Elffl], Oil Ell ^^01^ U^^ OI^LI^^ 

HIEie, oilEII^MOlM, EIIM^o^OlE^^^. P CHI 9 SMOFDIE , DHH£A|-0I9 . AIh's^I, A^OIM 
^o^ t ii^si s Af0 |H ^^je SSolLf 01 Oil Hi^ElXI Sf^P. Ai^^&i 

mm% asiaisi 30 ¥ni% 01 ai-M ss&a. - 

6m 01^21 ^^Al 1,^ 01^012 DH^ ttti^t!- &=?X]\ ±± iifg C 5 -C 12 ¥1} ™ Xi\ 01! § 

SHS^U ^lf3^U fiS^a ¥^A|, 0CH(CF3) 2 . 0CMe 2 (CF 3 ), 0CMe(CF 3 ) 2 , 0Si(CH 3 ) 3 , 0C(CH 3 ) 3 , 0C(SiMe 3 ) 3 
0C(CF 3 ) 3 Li, Na, K, Rb, Cs, Fr , Cu, Ag, Au, Hg SE^ TI ; Ell M»-0||^A| , EIIM£f-0||^A| ; 
EIIMHI-OI^H^^AI, EHM^-3S-¥^A|, EIIM£hOI^¥^A| , Ell ^ £f~0CH(CF 3 ) 2 , Ell M B-K0CMe 2 (CF 3 ) , Ell 
M^-0CMe(CF 3 ) 2 . Ell^dK)C(CH 3 ) 3 , E||MEh0C(SiMe 3 ) 3 , EIIMEH0C(CF 3 ) 3 SE^ EIIMSf-OSi (CH 3 ) 3 Si, Ge, 
Sn, Pb, Ti, Zr 5E^ Hf ; V0( Oi ^H^AI ) 3 ; MEIOI^H^^AI, ME|-2^-¥^A| , ME|-n-¥^A|, 
^E|-0|^-¥^A|, MEI-Oil^AI, ^E|-0||^A|, e £|-OCH(CF 3 ) 2 , ^E|-0CMe 2 (CF 3 ) , ME|-0CMe(CF 3 ) 2 , 
ME|-0C(CH 3 ) 3 , ME|-0C(SiMe 3 ) 3 , ^E|-0C(CF 3 ) 3 SEb M El-OS i (CH 3 ) 3 , B, Al , Ga, In, P, As EE^ Sb; 
Et 3 Pb(0I^^^^AF0|^); EE^ (3^-¥^A| )CuPMe 3 # S&^D. 

oi-oi Ec !^ mmmm u\^m ^=?xn mmmg Qm°^ 

(i) 121 2199 

Q ^ Al -J 

MR 1 x R 2 y A z 

^OIIAH, 

Li, Na, K, Rb, Cs, Fr , Be, Mg, Ti , Zr , Hf . Sc, Y, La, V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt , Cu, Ag, Au, Zn. Cd. Hg, B, Al . Ga, In, TI, Si , Ge, Sn, Pb, As, P, Sb 
§y Bi. Uf^5!Ote B. Al, Ga, In, As, Sb, Si, Ge, Sn, Pb, Zn, Cd, Hg, Ti , Zr £! HfS Z£ 
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r 1 ^ omiHom; 

R 2 ^ ohOIEEfOlE, BB. B3IU, A^OIBStt^llU. OHI . B2J, 5h£y, (HOIS, OIDIE, WOISEHI 

e, s^ni£, uis^i, u§^i , meiioii, uii , bbois, o r x r oiE, b^ai, b^ai, 

^/EEfe B£2!!Sh g^sf E£±z «E»I£ ElZiEOIH, R 1 SJ 

R 2 ^ SBC^U £IZTEB ^ 

Afe , S4:Eh0IM, OH, Ol-EJ , 0F = <m, ^Elffi, Oil Ell =, gQI-OI EE , LIMB, OI^LIMB. BS!. 

moiHEfs, niaia. ffliaisAhoia, ohb^afoim, aih biji, AtoiB£B2!. bb. s^ei 

^ Af-OIE , BB2JS1. USBJOIM gj zp^g ^o^« Q ^ehej gio^o^ dH^i BBS PZtEOI 

H; 

1 oi^otn; 
yfe 0 oi^Od; 
zfe o oi&om; 

x+y^ M2| SXPrSf eB6 r P. 
(ii) MIr£ Bit SI 

bb-s &m^±, bb, ohbim, bbiwoie, aie, mb, oii^eii 

= , 0[°J, BBUMB. BM2!!Sh l^HSf &Sh4*£, EISOIIElia, OF&i, aioh-iioim, OI^AIOl- 

uioim, EisAiomioiM, ^ai^ 2^, u§g^ ( bbumbiioim ^/se^ oib s §m oi&si sb 
mm 22^¥s <y^£ich wB^cwite, mmg ^mtt c 5 -c t2 oi^chs 

P. 

( i i i) £^&J S^mi 

fi2f EE^ 3l£h get ^BHEIXU XHHHxlEI^ BBOI i^i^ OfOlin aUTgSI 3 

^, *of£j ofoik: aiaE^ asssi eis^e dm*m3\o\ ^oh ^bboii 4= sia. o^die b 
^ sbssi Bfi*§& ¥^bsj s*. ^21 ¥meoi sin^Hj dh^appi ^sh ^bboii § 

4> &P. CH UH^ SUTME SIBBSI 2i§£M 3HGA19PI ¥1 5H SBBOII S^B 4- 012! 
« SE§^ S^El , S^EfOlM, OH , 0|-°i , 01-2 ai ( ^EISU, Oil Ell M, ^EfOIH, Uii, 014: LI MB , ^ 
n. EI54EI, SIIEIIMAtOIB, EIIMEmOl ES?& , POIIBSBOmiH. 0H3MAhOl^, Al-E S3I, AhOIMM 
B2H, BB. S4:£! ^AhOlE SE^ B^JM S^ol-U 01 Oil X-il^EIXI StfeCK ^^^2J g^Hil^ S 

m% 30 ¥Ei% oia^M sseo. 

sm oi^°j ohDiixi seres oi^ois dh^ bur^^ eerss o^eji ^^i 

C 5 -C 12 ffliaiOII gSHEIXU SSSI^U EII^^3|^(C|CHI^0mi^), EI|ey3|^(QOI|gomi 

Ti, Zr. Hf, Si, Ge, Sn SE^ Pb; POIIttOmiinaoilHO^^!; POUH OhDItO^^ QBS&OIE: bl 
^POillOFDIkO^^ MSBfOlE; Me 2 Zn (M £10111 Oh EJ ) 2 : P 011^ OJQIinP 01! ; ^£1 ^( CI Dli 1! Omi 
e£|^(PDIIBOmiic)fihEIS: SE| ±( P Dim Omi it)OFSd ; ^EI^(PDH10mi^)^Eiey'; e 
B.|^-bl^(^£IDilB^i!)0||MM Omi = ; bl ±( P01IB 0^01 e£| Q|| BOilB 0111 SOP OI-DI in)B¥Dlfe; 
(C0)4Fe[N(CH 3 ) 3 ]. Li, Na SE^ K N(SiMe 3 ): SilPP CHI BE OI-DI in BB : P Off B! OhDI ± P DilH^^ ; ffil^PCHIB 
OFOIitPB^e!; EE^ ea|-^Q0||BOfD|ic(ea|0||B0||BS!POmiic)PBB HBSP. 

5^HI£ B^ StTBSI bH,^tr S^SI SfifSS Cf§2£ 

(i) »ttf&! 22J SBS 



mr 1 x(pr\)a 2 

Li, Na, K, Rb, Cs, Fr. Be, Mg, Ti , Zr , Hf , Sc, Y, La, V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh. Ir, Ni, Pd, Pt. Cu, Ag, Au, Zn, Cd. Hg, B, Al , Ga, In, TI, Si, Ge, Sn, Pb, As, P, Sb 
£! Bi, b^^o^fe Cu, Ni. Pt, Ir, Cr EE^ MoS 22^9 ^^0|JI; 

R 1 ^ R 2 -b SF0IH2I0IH, BB, B^liy, AFOISSB^IIU. 0^, B21, 3tfy, 0^0i£, OIOIE, oh Ol E 
S| XI £ , S^U|£, UMSB. LIMSB, U^SIIOI^, LIMB . BSIOIS, OhXhOIH, B^AI, B^IAI, M 
B ^[/£E^ 0|g2J BSaiS, EE^ ^Ish ^£x]|M 225¥El EieiEOIH, R 1 §J 

R 2 ^ eilorXU ^01 el £|^Ei ^ aiH; 

a^ s^s , s^Ehoi^, o\m, oh°j , oh^6J. ^Eiey, oiieiim , ^Ehoin, u§i , oi^limb, 

BEi, afOlE B.h2 , El El E! , oHi S AhOI S , DHBMAhOlM, A| H S^l, A^ISSBS! . Hi, 

^AhOlE, BBE.I01, UMSIOIM ft! i§ 22§¥9 gJ£J^^^ HH °! B-IZISOI 

2; 
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x^r 1 OI^OIH; 
y£r 0 OI^OIH; 

0 Oi&OIH; 
x+yfe M£l ®XW2!t 

(ii) mm^ mil 

mm% xi«^ esr^±, grew g>M, oiiaie, gtoistoiE, 5hie, eim, oii^eii 

s, Of°! , I^LIli, tt£2!» &s[4^, e£r4=±, EISOllEil^, O^&j, A! OhUI 01 ^ , 0|:±:A10|- 

UIOIM, EISA|OK1IO|e ( Aipj^ 2 of t LIMSSMU, o^ u e^ioi e §j/cci= OIM e SrU 0|#2| Sfif 
IS 22^¥Ei d^SLK tttSfSISMIte, <^Xl\t= C 5 -C 12 ^^2^ 0|¥CH£! 

Q. 

a£t ee^ uisf spj sshei^u sw»2S xHHHxisjfe 33*01 g^sei s^iiie g# mmmsi 

* 21-21 5^HI£ £1 2*231- Sf&gSJ § £ M 3H£!A|9PI £ £15 Oil 4= SICK 5^ HI 

e stessi Meisti- ^moi snjgHi e^sgg D\\^A\3\D\ 9\m mmm 

oil s^s 4^ sick Pi dH^i mmm^ mmms\ yg^t ^h-gappi ^sh eetsoii gpm ^ si 

H, Oi^^ EE*! 5^EI, 5^Hr0|^, OHJ , 0I-9J , = , ^EI£J, Oil Ell gHI-OIE. U^H , 0|^L| 

§«, -&2y. niEiE!, siisi^AmiM, ehm&tokne^^, acHinsMomiE, dhb^afoim, aih g:?i, 

AI-OISS^-^H , 1^1, S^E! ^AfOiE EE^ SfEJS Sl^fU 01 Oil HI el £J XI Sf^Cr. Si ^^5joi g 

^uaife 2**112] 30 ^nt% omm sssci. 

OH^ tHSSjfi £^ i^fg ^atoj ^ JHI C 5 -C 12 ^ m Q\\ SMS 31 U ^Sf£l>iU 

fi^9 CpCu(PEt 3 ): CpCufeSJUIiys^fi!); . (33-¥^AI)CuPMe 3 : Pt(PF 3 ) 4 : Ni(PF 3 ) 4 ; Cr(PF 3 ) 6 ; 
(Et 3 P) 3 Mo(C0) 3 ; EE^ lr(PF 3 ) 4 £ OI^CHXIH, OPIAj Cp^ A^ISSffiaPOIItf OI^U H 3tl»fll(B)^ Oil 

i, o\\m, oi^h^ij , n-¥i', 2e-¥H, ^\mm^M x\mm Mo\m^E\t} 

poiiyoiCK 

u^aioiM mmmm out aaa ±± ess 

(i) mm^ i2i 

MR 1 x R 2 y A 2 
6PI ^OilAl, 

Li, Na, K, Rb, Cs, Fr , Be, Mg, Ti , Zr , Hf , Sc, Y, La, V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, B, Al , Ga, In, Ti, Si, Ge, Sn, Pb, As, P, Sb 
91 Bi, dH,^oH>||= Ti. Zr , Hf, Si, Ga, Sn, Co, V % Cr^ ^o^ag ^iSj^ ^^OiH; 

R 1 0| LIMaiOieoiH; 

R 2 ^ 8rO|H£rO|c, KH, S^lbi, A^OISSV^IIU, OrH, , (NOISE, OIDIE, o^OiH^XI 

E, S^HIE, U^S^, L|e^^ ( Ll^SilOl^, Uii , »yOIH. O^X^OIH, ^^A|, ^^A|, 

0|g°l W^ZUSK ^^Sr EE^ *im& 5E^0 £I^HO]IQ, R 1 ^ 

R 2 ^ SUS^U ^ h 0ifi El^cffl 4^ ^H; 

A^ 5^5!, S^HrOlM, 0^ , Oh°J , OrM^, ^EI^J, OilEiiM, ^H r O|H, L|§|, 0|^L|§i , , 

ol-OIH^S , Eiai&!, d\\ Eii^ AhOI M , 0H3^ Af-Oj M , A|^ S^l, AFOIgStta!, al, 

^a^oih, ^^aiai, u^ErOi^ §j is ^?^£t ^og^Ei o,o|^ UH o! ^^si aizi-^oi 

2 ; 

Xtr 1 Oi^OIH; 

0 OI^OIH; 

0 OI^OIJI; 
x+y^ MS| HXPf2f l^ofCi. 

(ii) aijfll 

sm xHife xi ^ &m^±, ^m, oiiai^ , ^eiiofoih, ^, mi^, ou^eii 

= . oh&i . ^u§i, t^en^ Mmm EisoiiEii^, o^ei, aio^uioie, oi^aioi- 

UIOIM. EI2A|OmiO|M, ^El^ 2gJ, Ijessa, ^HUMBllOjM ^/EE^ OIM S orU 0|^£J at, h 

2HS¥Ei <ysiSCK d^^o^l^, ^^fe ^^^^^ C 5 -C 12 i^2I 0I¥CH£! 

Q. 

(iii) <y^^ei S^^l 
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Eb 3IS MoH9^U SfS^HS xh dHxISb 3»0| 5ib gs^se* U^SilOl^ &ft St&g 
oj *^oj y^c;^ snjgSj pjggs ;h^A!3PI ^!6H SttBOII S2}fl 4^ SICK L|ee||0|B 

^s^oj goh^si- ^2| ¥3fM0l SIBB2I 913 £M 3H£A|3|:?| *jN3H SBBOII 

g^B =4 91Q. DE tlH^I »ttSS §f&g2| PJS^M JHtfAPPI ^ISH SBBOII S^B ^ 91 H , 0| 
518 5:6*!, S^EFOIM, 0H! , 0f°], = , ^Elffi, Oil Ell ^HhOlE, U^H. OI^U^H. 

wai. niaie, «nai£AK)ia. Eii^moiE^^, poiiasacnoiE, oHB^Afoie, aih g^i, moib 
^o^ t o, M( ^^^i s^oie Eb i^a s»»u oi oil jqissxi a^xiite 
^m°\ 30 ¥m% oime s»&c*. 

dh~ wasis* a? ai ±± sass c 5 -c 12 sa( xii oil sshs^u saa^u Ti(No 3 ) 4 ; 

Zr(N0 3 )4: Hf(N0 3 ) 4 : Si (CH 3 ) 3 (N0 3 ) : RuN0(N0 3 ) 3 ; UMSilOl^; Sn(N0 3 ) 4 ; Co(N0 3 ) 3 ; V0(N0 3 ) 3 ; Eb 

Cr0 2 (N0 3 ) 2 M SB&Ch 

aglOlE £^ ft Oil CHgh a?«| £6 g&8 

S^OIE B» S&82I d>B5|© &=?x\\ ±± SffSS 
(i) 5ft,^ 12] S&S 

MR X R yA z 
#P| ^OilAH, 

M£ Li, Na, K, Rb, Cs. Fr, Be, Mg, Ti , Zr , Hf, Sc. Y, La, V. Nb, Ta, Cr , Mo, W, Mn. Re, Fe, Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt , Cu. Ag, Au. Zn, Cd, Hg, B, Al . Ga, In, TI. Si, Ge. Sn, Pb, As, P, Sb 
SJ Bi , bH^S^Ib Ti, Zr, Hf, Si. Ga, Sn, Co, V Eb Cr^ £!£*!£! £14:0112; 

r'oi WeiOjEOIH; 

r 2 ^ skjieendie, smj, a 3m, Moie^s^iki, om, »^j B ?fsy P ojoie, oioie, moiEyxi 
e, s^nis, uB^a , li§§^, u^eiioi^ , usa, b^oie. ofxfoie, m^ai, g^AI, 

£!/E^ 0IB2I B£2!!2K ^22} E^ ^Hsf SESIS 22^?& dl^EOlU, R 1 §J 

r 2 ^ sa»:>iu ^oi& aie>E^ ^ am; 

2^5!. 5^01^, 0\m. Oh&i , 0f = <M, ^El^i, Oil Ell i^OIE. USB. OI£UMB. g*2i] f 

bei, moiEEia. niaia, a^ siiEiiSAi-oia, ohbsakjib. aih b^i. Atoiasaai. bm. s^s 

^AFOIE, BB^IS!. U^^OI^ a! <meh@ o,oj^o^ UH o| dlZfEOI 



1 OI^OIH; 
0 OI^OIH; 
0 OI&OIH; 
x+yb MSI a»Pha §°^o[CK 

(ii) mms asixii 

o^Xiife Xi^^ &sf^^, ^t>^ = M , OilEils , ^GIIo^lE, ?iie, m>m, Oil^Eil 

s, o^oj, vuuig, ^s^^, eisoii ais p o^°j , aiohiioim, oi^aiof 

LiibiM, EiSAiomioiM. uais 2s, msttii, ^^u^aioi^ si/£E*r ois e am oi^sj ss 
is ^E^^Ei ^^^.a. dn^o^i^, mm& ^mt= ^4=^e^ c 5 -Ci 2 ^^e^ oi^ch^ 

Q. 

(iii) <^^^°J S^39l 

25t Eb ^ISf §Pi M6H£l>IU £f^*Ho^ XHbH x|£Jb St^OI 2ib SPiS^ IfEJ-OlE 1,^ Sf&gSI 

^^^oj *^foiE dl^E^f SlfeHI PiS^M JH£!A|5PI ^ oH St^gOil ^ SiC|. ^^0| 

e i,^ sf&esj gpis*t ¥^^°i ^Phsi ¥D\mo\ m% v ms\ pjs^e ^h^ai^pi ^ioH mmm 
oil 4^ 2i-a. qb s}mm^ mmmsi pjs^m ^h^ai^i^i ^bh ^t^Moii 4- ai 

H, 015^ E& S^E! , S^n r 0|e ( ofi, OfQJ , 0^Ai t ^EISU , OilEil^ , ^II^IE, U^l, 0|£LI 
Egj, Hi 5.1 E! , MSISA^IS, EHMEFShOlE^^^, QOflilSBOmiE. DH3^A^0IM, AIE S^l, 

AmiM^^^i , ^m, ^AhoiE gzim stsm oi oil jQi^axi &ba. g 
^mib m\\s\ 30 ¥ni% oi^s seecj. 

oh¥ b^si«i a?«i eese c 5 -c 12 ara sijxiioii goHaxu ^^9>iu e^a tjcu; znci 2 , 

ZrCU; HfCU: AICI 3 ; SiCI 4 : GaCI 3 ; SnCU: CoCI 3 ; ClOUH, 01 CHI « Eb QO\^m, Al. B, Ge, Si Eb 

as arefoiES oi^oiaa. 

w ms mitmm out a?ai sag 

sft^esj bf^si«f a^px-ii ±± mmm£ a§2^ ?^sci: 
CO 121 stta 
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m^M 1 
4t0\ ^| Oil A| . 

M£ Li, Na, K. Rb, Cs, Fr , Be, Mg, Ti , Zr , Hf , Sc, Y, La, V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd,. Hg, B, Al , Ga, In, II, Si, Ge, Sn. Pb, As, P, Sb 
§=! Bi, d^^lS^I^ Ti, Zr, Hf , Si, Ga, Sn, Co, V 3! Cr£ 5>£S eSS^Ei S^OIIl; 

r'oi Mmo\n; 

r 2 ^ 6i-oiEdfoiH, bh, s^iy, A^oisstt^iiu, on!, B£! . 5fSy, (H0|£, oidie; 6-i-oie^xi 

E, S^EIE, LIMSai, UIS^ , UMSIIOIM, L|§|, tt£K>|E, 01-X^OIE, B^AI , £J^A|, *JiJ 
^l/££^ 0IM2i ttSZySK £E^ ^HS* »£*ll£ ^SS BI^EOIIl, R 1 £ 

R 2 ^ Stt8K>IU #0I& SI2> = S 4* 

S^E!, S^HrOI^, om, Of°], 0[^& , ^EISO, Oil Ell =. ^HFOIE, U^D, OI^UMU, B^!!, 

bsj. si-oiE^a, niaie, m± mtw^Moim, dhbsa^oim. aim a:?i, AtoiesBai. ° e h §, s^s 

^OIE, E^EIED, UMSIOIM B o,o|^o^ a[j o, aj^HOi 



1 OI&OIIQ; 
0 OI^OIH; 
0 OI4 h O|H; 
x+y^z M£] SXF^a iiSICI. 

di) mms mi\ 

mmg SllXllfe XI ^ Er£r4^, &sf^^, il, Oil Ell BC-|| o!-0|E , nm. ti, miM . Oii^Eii 

s , oi°i, ^iuii, ttszua Mmm eisoiieiis , om. aioi-uioim, oi^aioi- 

UIO|e f EISAI0H4I0IE, 2fil, Liesttftl. BSJLIMSIIOIM ^/SE^ OIM s »U OI4f£| 

22^¥Ei fiSjeCK bl-BSICMIte. M#£ ^Xllfe C 5 -C 12 i^2S 0|¥CH£! 

Ch 

(ii i) <m e« ^ oj 

SE£r ^|sf ^an£]»Lf sfo^o^ xfjHHxl£l= 3&0I 2ib H § §1 ^ SUfgSI 3 

*^o| £i2JE:n sf&ssi e^s^e jh^ai^i $\m mm mm mum ^ 21 ci. mm m 
mmzi m&^m ¥:>fM°i s?, ^^i^oi surgai etss* ^h^ai^pi ^i an s w s oti mJim 

4= 2iCK DM bH?l S^SS SHJS2I 3H£!A|3PI ^sH Stroll S^hfil 4= 015^ SE 

S^S , S^HFOI^, 01 H, 01 EJ. Of = <M, ^Eiai, OiiBI^, ^HhOlE, U§H, OI^U^^, j^gy i HI 
dIE!. oIlEli^A^OiM, Eil M£ r 6h0| , □ Oil ^ 01 DI H , 0H3^AmiM, Al H <£D\ , A|-0| MS^^i! , 

^i, s^e ^afoie e^ swam 01011 m^siii &^ck s^^-ii^ mmg 

2SIMI2I 30 ¥HI% 01 oFM 

DH^ b^^£[ a? SI S&SS C 5 -C 12 eiiXIIOII SWa^U «»S^U S^S N(SiMe 3 ) 2 Li, 

Na £^ K; B(CH 2 SiMe 3 ) 3 ; {(Me 3 Si) 2 N} 3 B, Al , Ga In; (Me 3 SiCH 2 ) 4 Li, Zr SE^ Hf ; 

{(Me 3 Si) 2 N} 2 Zn, Cd SE^ Hg^ 0I¥CMSQ. 

CH^ ^AlOjl^r ^ ^Si OjlAloHl 0|^¥Ej 4= Sife ^¥ SiSM Oil A I SHI XI- ^CH^JCf . 

MAloy 1 

S^SI Sl^ii A|g8^ Sf*^ g£f eig^lOllAH ^M£| S Sf 

0| ^AlOjlOIIAH, D\mm CVDOil y^^lOil fell, S^, Mi, ^ ^sfM SE^ 

7?^^ Hf SI Al 2e°l ^Oltl- S^^l iff! AhSSKW S«tAI^Q. 

SfHfe B» S^XII §i^§ 1 I SI eOil 50 g£J EII^E^I^(P D||^0f0IEc)ShHfe §J 1 q2\ 

cioiiiof°io^ oi^oi^a. vmu\± a? xii 1 isi ig eoii so gsi ^eichi^o^ 

°j «e ai 1 gsi Mdioiiiof°i^^ oi¥Oiap. oi ^aioiioiiah, a^x-ii ±± mmmm ^i^^ioiiai 
&mb\h. m?\m cvo lh^ ssjt^p. a^x-ii ±± mmmm 401c lhxi 260*0, bur^o^i^ 

40"C LHXI 180t;0ilAH DlsiMZlQ. D\B 2f 100*0 LHXI 1200*0, b^^o^lb 200*C LHXI 700"C 

OIDK 111 &2\M3\D\ 5\m, D\± ^ 0IM2J Sfff S&SfU OI CHI UltlSXI ^ 

"= &a ^iil EEJ^CK Hf^^oh ^^m^ 1\±0\Vt. tihSfg 111 H^A|5PI ^1 

oh, 2E, ibttm &m m± ^ o\m°\ ^mmm swam 01011 xiitigxi &mx\ 

m EEJ^P. b|-^S!«^ £!£Uiirr 6.^01 DK 3SI-S§ S^A|3PI ^1 oH , ^2U0K o|-0IE^a, 

OIX^OIE, 3^-¥^0^°j iJ 0IM°l SI V 5IU 0| OH! Xilt^EIXI Bfe Mm ^§§1 

CK dh^^i& ^sl U J3§§ ^euo^oia. ill S^A|5PI ^e, ci^e, 

^ ^£f5[§ SW6FU 01011 391 •© £1X1 ^^^X-il ^ ^^HIM a^fll s^l£l CVD a J§^l 

LH S E^'^CK a^X-ll ±^ §21 §^1 ^ y J§iI H^^o^fe g£l ^EJ^S SSH M Al Oil EE2J 
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B ttfBSI 2g 0I#2| #0|ff 2^1 ±± A^o^U 2e 0|&£| a^xiiM m 

&o[= a^xii ±± mmmm Atswfe mmow aisn s*rs ssiai s^, <^sfs, 

UStS £^ 3^ ^§1 Sfofe m^m 4* 21 31 £@ S WB2I »gj 

g UgS 11^ orU 0|#£| £^0| S^Px-il £^ ?^§§¥EI ^£22 S^Oil HjoH S^S 

&'£i°j cf^g g^, &si-s, se^ ^mm wmzi ssi sswfe s>§ 

i 4= sicf. B&^2i wmz\ :ms se^ e are on sesxi a^fli ±±s 

AtgSKM gs,>AliJ 4= SICK 3|#S S USS E+XI »U21 a?XII« »«tttfc SrU£| a^XII 

4:^ iiii AfgSfe SW^ §3*011 £JoH S^S Be £^ S**. #SFS, g^ HsfM £E*= 3 

^ UMBJ ^§1 5»Sfte 2±£^ «9S 4= HQ. 

^AIOII 2 

^X^l- D\mSiX\ 8ffe US £3 gjg 

01 ^aioiioiiah, mmg <^x]\m ?\®mb\x\ cvd 5e^ ald e^is^s s&ai^jp. a^psii ±± 
g^fg a^x-11 ^ a^x-iiea ^soiiah ^isfofe shx-ii^ oi¥cnaa. a 1 ? hi 4^ mm 
mm :mspi lh^ sgjsfoi avails ^sui^a. g«3 egais ^isai^ixi st°u, ch^i ^xii ^eh^ 

&[§:|g¥Ei a»AI2ICK 

»U£| 3r^£* Sx| £ 2901! SEAISP. £ 29011 SEAI& b r 2f BOL a?»| ±^ SBSS 

:?isr3is ^s&a. a? ai ^ §ti i°i a^as ?\sv\mM ^isfai^iu, 2«xiite 
^laaxi s^ck 3i*rS a^xiis yg^is sun, g^g ^u-iim ^i^^i^^ei mum 

01 ^ ^ Oil AH ^©CK 3ISPI ^X|I°J b|§ 0|S*°S tfSffQ-. 

CFUSI b^SiS- »SJ@ S^m 90t:^ ^§mSA1 C|01l^0}ilOF°i §y QI^KUIS 174TC)o 

s oi^oia &=?m ±± mmmm ^mmo. 

e '^gs ^isf^i as^^ a?ai(s)»- «WAi9pioii,aasn} a? si smsoii/ci 
mmg oh^o, U{S ai^ois sf«^ §^ se^ ^jx^ s^chi hibh se^ 

MAL^l 3 

0[ & EH Oil Ai, ^IBS AL001I ^§^1, Oil S §0 DI-OI 3S^I Dl^^dl (Microchemistry)OII 2J6H 7315 

S AieSfe F-200 yg^lOil fell, Zr HfS S^o^ C^S S^, ^ 6hSfS EEb ^SfM W 

mm 2e^i ^01 ti- a^^i ±± mmmm a^o^oi s^ai^ici. aldm ^isfs a^^i, y§§ §j mxi 

Xl^^fe §1^8 1 IBI e& eoil 50 g°j Xl=3fe U^£il0IM^ OI^CH^CK S^H 

a^Px-ll rir^ file 1 IHJ ElB sOil 50 g£J ^5h 3^-¥^AF0|H^ OI^CHaCf. 0| ^Al 

oil on ah , a^ai ±± mmmm 3\m?\o\\M JimMdin, mum afoim ^eh^ zibh lh^ Eaeci. 

ill DSfA|5i^l BH , 4^4i, §J 0|M£J Sill S^oFU 0|0j| HI ^3 XI 3ffe 

yiil ESahCK Hh^^iel- th^Xii^ ^^OICK ^ <^SFS ill S^A|3PI ¥loH, 

i, IF^SF ^Sf iy 0IM2J 5^11 5f6[L| 01 CHI HltlEJXI <^SHIIS £SJ^ 

CL b^5}^ i^StXIIfe tt^OICK ^£[§1 S^A|3PI ¥ISH, ^SUOK o^OIH^a. ^± 0\X\ 

01^, 3S-¥H0^ ^ 0IM£1 51^11 5&5IU 01 Oil XiltlSXI mm ^lii S^t^Cf. U^^i 

t! gSf H Jii§ gj-SUO^OICf. 

a?a ssisi 40ic lhxi 260*0, hf^^smi^ 400 uxi iso-coii ah ^i^ai^jck J\B 

^ 100r LHXI 120013, b^^o^lfe 150t LHXI 500TC0IP. 3^X11. H J§i U HiXI ^(N, 

Ar £^ QFM ^IxIDM CIS2I ^AH^ ^§^1 LH M ^^sf^Cf : 

1. Ht ^ a?a mmm^ m?\ 

2. mxi 

3. y§l 

4. M^^ fflXI 

5. Zr a^PXll r^>: i^i^ e^l 

6. ii^ EHXI 

7. H JIi 

8. HH XI 

a^PxIl §y ^§5 g^(2|2t B^il 1,5^3, 7)fe 0.1 LHXI 1S, b^^im^lfe 0. 5^01 Of. ii^ 
^ EHXI g^(B^II 2, 4, 6 » 8)^ 0.2 LHXI 55, bfir^o^l^ 2501 Df. &3|| 1 LHXI 8£J &S^| 1 
AI0IM0II2, 1 A r 0ie°J ^ o.4 LHXI 23H ST ZrHf HM°I Bit CH^T 0.1 nm^ S^AISl 

C\. 0| ^AlOjlOliAH, SS^S ZrHf §iM°l HF^^ °h ^XHIfe 50 nmOin, TtBJtM 500 A^OIM^I 

^I^S ^ ^S2| ^SS 2^ 0|^°| ^ojfh 2^X11 at^^M A^or»U 2g 0|^°| a^X^IS & 

^afe a^Pxii i^ii A^ga^ exit s^oii eish s^s 3^. <y§iM t 

^SfM SEfe f?S^S ^M£l ^§fS S&SFfe ^Sl ^ aiCK ^I^S S ^SB| 

^ Cr^^ §!M£j o|-LF OI^SJ ^^0| a^xll ^ ^t,^^¥Ei ^££|S ^XFe S^Oil £J6H S^S 
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c\gm g*?, &mm, ^ §jsim se^ ^ss hpsi s»»te ass ms 
n 4* aip. hmsj a§ e^^oi bHM£i ^ig se^ e graoii ssaxi s*fe &=?m ±±m 

MiofOj SSfAlfi 4* SiCK 31 £S g ^§£1 Ef XI ofU£j S^PX-ilM ^ofe ofUS] &=?%\ 

±^ Al-gSI-fe ^!XfS S^Oil °|BH S*fS £^ S^, SSfg SEfe g 

^ ^SfM HMS] ^SI S&ol-fe ^25 at3f| 4= 2iCK EH Oil AH , ^XWM 2ISUI3IXI 
StIQ, MAI Oil 2011 dffil 1*01 ALD ^I^5¥9 E&AI^JDL 

fe LALQH 4 

01 2/ EH Oil AH , D\mm ALD Oil Ojj§ ^3 QK)| 3^5HI 01 ±^EJl Oil £JoH HISS AieSlfe F- 

200 &S3I0II H, 3g*M ^dl^ilOl^ Hi S^AI^IO. ALDM S^PSI. U UH XI D\± 

2] ^X^oj H£ B^B afte A[0\M 1EH^ *B»0. Oi ^A| Oil Oil AH , *J^M ^ i^HI^AH Af-gol- 

H, Sf§SS/d AI-gfhQ. 

3Bm gt^ ^jzpx-il §ffg 50 g£| Co 2 (C0) 8 1 IS| 21 0|^Oi£!CL 01 ^ A| Oil Oil AH , 2 

^PxHJ iiii UlSPIOIlAi IMSUOIH, ^3|M A^OIM ^EH^ Ui^ ESSO. 

Ml eiii 40 °C UiXI 260 °C , UHfS|5|-}|fe 40 O LH XI 180*0 Oil AH D\sStM^Q. 3\B = 

2f 100TC LHXI 1200*0, tttSSIWaite 200TC LH XI 800O0ICK a^XII, §J Mt^£ IIHXj ^(N, 

Ar MS£ ^ I xHi ) S Cf§°J £AHS ^§;| LH^ ffi^S&P : 

I. Co e» a? si ^ et*§°i s?i 

2. ii^ EH XI 

3. ^± 

4. ii^ UH XI 
5. 

6. It^ EH XI 
7 

8. IS^ UH XI 

&=?m 91 d Jfi B^(2|2> B3I 1,5^3, 7)^ 0.1 LHXI 15, fcttB5!»3||te 0.5S0ICK fig 
£ EHXI g:MB2l 2, 4, 6 ^ 8fe 0.2 LHXI bfesiWJIte 2S0IQ. B3I 1 LHXI 8S] 1 

AhOiMOl^, 1 AF0IM2J ef 0.4 LHXI 2DW9] 2g*M ^EifHIOI^S] BSS EH§s k 0.1 nmS S^AI^J 

CK 0! ^A| Oil Oil AH, ^^l^ilOl ^ ^M£J b^^^ ^XHIfe 500 nmOIH, d^AH 5000 AfOj 

b se^ feis, ciAie, e^^^&h, ^^of°j ^ sscm oioii 

XII XI S^fe QE ^H^Xil£| ^AH^ oil} 0l^£J S^Xll ^ Q§ ^^IXilM Ah 
SSte mx\m SSfOII SioH S^S CoSi 2 , HfSi 2 , MoSi 2 , NbSi 2 , Pd 2 Si, PtSi. TaSi 2 , TiSi 2 , VSi 2 . WSi 2> 

ZrSi 2 DI-^S S^S^U O|0i| XII^SXI §^MSj 5f 

BFfe ^ 2iCL Pi EH Oil AH , ^HSfXIlM S^X-il St^eOil £EJ1T 4^ 2iCK 
^'AIQil 5 
?£I°J 

OI ^Al Oil Oil AH, B ^SI A^mOl ^?£|g g^AI^JP. ^dl 2?xHI ^ gfig 100 

g°J (AFOIgSaBPOIIW)Cu(PEta). 1 g3 PEt 3 SI 1 IS| ^^^^ 0l¥CHaCF. a=?fl| §1^1 D\®D\ 

m. slhah mmmm sccchi ah ^i^ai9i^, mi\m ^±zt &mmo\ 2^ sf*^ §^ ^§^i^ a 

LHAH ?£| ill 100TD LHXI 300 TC . b^^a^l^ 120*0 LHXI 2500^ D\&Q\\ S^A|?JCf. 

£LMM 6 

0| ^A| Oil Oil AH , ^ ^S£| A|g5^ g^^l^ S^AI^D. 2^P^| ^mmS 1 I £| tljAh e 

Oil 100 g£i g^Hl ^AF3J-£y^ Ol^OiaP. a^xHI ^t[^M ^ISF^IS a LHAH iifi 60*C0i|AH 3{ 

^Ai3in, m?\m ^±2\ ygeoi u j§^i^ suah g^&j i§§ 2000 lhxi 

700O, ti^SIC^Ite 6000^ ^^^! 3 1 e Oil SSfAI^JQ. 
&» UM^OI^HJ SS| 

Oi ^A| Oil Oil AH ( ^ ^S°J A^ga^OI Li^2IO|HS S^AI^JDK Ehl^ §^ S^Xil ^ 

MS 100 q2\ ffl&POHHOmiic&B, 1 g£J CIOillO|-°i % 1 IS] fin&o^ OI^CHSCK S^MI ^t, v 
ii ^Is^l^ SLHAH 60*0 Oil AH ?\mMB\H, E^IM &SU0F2F SsfXIPl § 

^ ^e^is slhah mm UMdfoiH in 2000 lhxi 7000, an^sf^ 5000^ ^f^^ ^oii s' 

STAIEJP. 
MALSi 8 
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em um^oie£| 

oi ^ ai on chi ah . ^ ^shi Ai-gof-cM 21m uM^foiES s^ai^jck eis m=?m ±± ^ 

Sgg 100 gHj MEIOilI!°!M, 1 gH| CI CHI H Oil H Oh&i S! 1 I HI 0!¥Oi£!Ch. &=?X]\ 

^ISf^i^ SLHAi Sffi 60*C0ilAi 3|§*A|3IH. g?IS ^SUOhEh ^^Xll^h £fe §2* ^ 

111 100X: LH XI 700"C, a^^lcMbr 300"C^ ?ie0i! SSIAI^iCK 

MMOU 9 

OI ^AiaiOiiA-i, S a JSI AhgShd Xis^fe ^EI^ilOI^M SS*A|£JCL ±± §^§8 

1 IHj «!£!■ S CHI 100 gH| Xl^Sfe 3S-¥^Ah0IE5 OI^CHSCL HI 2 S^x-jl ±± 1 IHJ ^ 

^ mow 100 g°i ei^E-^i^Ai^^o^ oi^ch^lk &=?%\ ±± mmmm slhah ^mmm 

80t:0llAH 2I&AI3IH, g^lS £±±2\ &a!rXW Site SW*! SUiAH XI^3h ^d|5HI 

01 e ill 200"C LHXI 700 TD . bh&5|8^lfe 500*0^ ?fB3 3I&0II S*fAI2JO. 

Miilfll 10 

e^xi^as ^ aia ^iioi^ »aH2i xji£ 

OI ^AlOIIOilAH, S Ah gold AI2O3M S*[A|3| £ 1011 £A|@ fctt» US PFET » NFETHj 

TiioiM ^sensm aaem. si suoim 3i© ss nHesfa ^sxim Ahg°ich. d\bs\ § 

e^lj^EiHJ Ah Oi CHI $\X\& gfg MSJxl 2?5J{SIT) 6lsHi S^SUl, Ch^ 

Ahsfge e«8Hn. !ng@ SiHI ^x\±t\Jl $\-Z\ oh= S^oilAH in^SCh. OlOiAH, J\ 

e§ 3j&& e§ M&l^EI £^01l ^iX|A|3|H, tfS SiHJ 521 X|E.|S^O|- 2^ £J§ 6h0i|AH S! 
Oil Si0 x N y #M m^El ^ S ttSSI CVO ^Si AhgShOI AI 2 0 3 HJ §§ 1 UiXI 100 nm ¥J)il5 S*UIEI 
Ch. OlOiAi, ?-IIO!E-iM 21 SH^EI £^?Hi 3| 2 215 SLHAH >if0|5 2^ ohOi! AH S" 

^ixiOil Al 2 0 3 0il SSTAIU 4* 

S tt8£| ^Si Ahgohb: AI2O3HI g^i ^1 oH . S^PM ±± S&SS 1 I HI §011 103 gSI CI Dill 

Oill0h°! Si 10 gH| C|Dii^OillOF°io^ 0 |^CH£!Ch ^l^xll SttBB ^l^^l^ StHAi s^ff 

80*0 Oil AH ^lsfA|5IH, e^lM 2E, N2O, g SE^ 0|§H| i^fl 5SSm 01 Oil J3I^£|XI SJfe 

MEH^Ei Sf^3Sj 21^ SUi AH A 1 2 0 3 ill 200 *C Oil AH S^AIEIO. 

^AlOil 11 

§IXI^£I1 Zr0 2 ^I0|e ~&x\\2\ X)|5 

OI fttAIOIIOIIAi. S ttSSI »Sf A^SSFOI Zr0 2 e S^AIS E 1011 £AiS df2f »S PFET S NFETHJ 7\ 
OIM ^Se(15)g S^°[Cf. Si 9JI0IEH 3\U EHS^^ ?5^IS Mg^Cf. ^I^SJ <^^S 

^ M^XI^EHBi ^| J| A^OIOi! iT^ M^XI^EiHi Ah 0 1 Oil ?ix|^ egHjc| ^Bi(SIT) 6llfi§ Si- 

ll, CfE ■ 6[Sffii &^f2, Si °l M^iXI^Ei^h ?ixl5fe S«0il 

it*aQ. OlOiAH , ;iff§ st^S 21 M&i^EH £^0il flX|A|9|2, 213 Si£| 521 7H£I 2 
^ &g ohOilAH S ^iXlOil SiO x N y §1 * g g*g£i CVD ^Si Ah g oh 01 2r0 2 HJ §i 1 UiXi 

100 nm ¥#il^ SSTAiaQ. OlOiAH , 9IIOIEHM £M S 2H ^ EH £^PHJ XII 2 2i§ SLHAi >i(0|^ S^M 
2^ Si ShOilAH §1 flflOII Zr0 2 0il SSTAIU 4* £[Ch. 

S ^SHl ^gf AhgSh^ Zr0 2 H| SS|M ^ioH; 2?^! ifig 1 I HI eOil 100 gHJ Xl^3 

s 3S-¥^AhO|£^ 0|¥Oi^Cf. S^xil sfff ^ISh^l^ SUi Ai SttSB 80*C0ilAH ^|shA|3|^ t m 

Dim 2^, n 2 o, g oimhj s&ss sssm ot oil ^shxiPh 2^ mbh^ei 

£^?Hi £h^^ §Sf 215 SLHAi Zr0 2 ill 400X5 Oil A| S^AIgJCL 
MALQM 12 

0! A! Oil CHI AH , g ^SHI ^SI Ah g oh 01 M^jXI^EiHi ^101^ ^ff S^A!?JCh . £ 4011 £A|£} 
bhSh ^01, MIHXI^EH ClbhOI^M 2££ S^(51)0il ^^ohH, PilOl^ ^S^l(53)0il l^S >ilOI^ 2 
^(52) , §J ^I0|^ 2^(52)HJ ^^^OS Dh^6h^ 2 Oil «h ^Hj nl 4i^/££i|oi S^(54)M 

i^^^ch. s ^shi g^soii hi an s^s >iioi^ ^s^i(53)b Eiia^u tsaxi ai8 sea, ^oi 

^ ^^H| e SE^ 0!MH| 51^15 ^P^^ 4- 2iCh. ^ilOm ^23I(53)HJ ^^j^eJ ^¥S(57)^ £S 
e g^og/jj 4^ 2iH, ^ilO|e s = (52)HJ §HI ^SxllM 2iSsfA|^JCh. >il0l^ ^ 

SX-il(53)HJ <M^^3H! 6h¥e(55)^ SXh S^SSSAi ^ ^hS m& ^Oil ^r^HJ ^ShM ^X|5PI 

^o^ AH sc^ - Chsl AH 4 s SiCh. ^ilO|M ^2xil(53)H| eZhS(56)g KHJ ^2^01 

CK 

2Sj»& 6h¥e(55)^ Si0 2 , SiO x N y SJ Si 3 N 4 M S»«m 01 Oil Sffe 11^ OI^CHXIDI , 

^ieni &m se^ ^sh^¥Ei xiissxu nh^ s^sa, om ^mm m^m mmg 

SE^ ^tt&mm KHJ ^2#(56)E TaA. Ti0 2 , Zr0 2 , Hf0 2 , Al 2 0 3 . La 2 0 3 , 

Y 2 0 3 , OI^M SfSUIOie, ^MLHIOIM, ^£1^101^, OI^M ^EI^IOI ^ , 6h5^ ^£191101^, 

xi=2s ^dMioi^ §j oimhj £S£j^u £saxi a k a mmm, m ee^ s^ii s^ohu 01 oil *n 
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oi^ 01 an s©s oi^om ^ aa. #^3b &^s(57)e g^ssi ^ei^u nsrS sb 

Efe Si0 2 , SiO x N y , Si 3 N 4 , Zr0 2 , Hf0 2 , Al 2 0 3 , »¥Olintf ai5H0|e, OIMM ^£1^101^, XI ^2 is U^\B\\0\ 
of^s ^dl9ilO|M, i^l Ell 01 3 ^ OIM£J £§jE|>IU ESEIXI &g S&g. S Ete 

m s&sm oioii a&axi a*fe s*fs §ii 4> am. wbsik ^ioi^ «a»ite sio x N y £j si- 

Al 2 0 3 . Zr0 2 £fei Hf0 2 £J g^S §J §JSFS 5^ tf»g£| §^i££ 0|ipCH£!Cf. ^101^ © 

2^1 (53)oii ah am oi#si &=?m &± mmmm 5»s*te e vag s , aq*si mmm 

£1 ^isf £! CVD Efe ALD EL^IOIIAH e:>IM OlSSt HM£1 SSfOil °loH SSfSCK 

£ 5 LHXI 12te H ^"S£j Atgofte ofUHj dhBSjB H^XI^Ei X1I3EM EAISfe BBEOICh 

>i!0| e ^ax||(53)oj OiM^OlE QHEi5.|g£ (Applied Meter i als) Oil H]6H HI£S MEi^EI E^ 

Oil AH gj ^l XI Oil AH ^SP. £ 5 Oil AH, M5KOEII Si0 2 2JM) 521 3£te ^ Pl&(50)0| Al^gOl 
Q. £ 6011 At, m¥S(55)g ^ 3IB(50)2| ^»/SSK)|| °loH IgSrOi SiO x N y §1 gg&CK £ 6 
Oil AH , xi=2feS| g^g(56)g, Xl^3s t-¥^A r O|E §J tt|#£| S^HI if if A^gor^ 

B3I , S?SI ±± i^if 80^ Oil AH }|SfA|9|fe B3I §J »ftfS| §^ Be^lOllAH 2g, N 2 0, 

H 2 0 Efe 0|g£| Slfrgjli- »8 £h£fXIIH| ^JH oh CHI AH Zr0 2 ill SiO x N y SOU S*TAI3lte B3IM SSM 
te g SrgSI ^SOil HISH l£em. £ 7 Oil AH, £Wg(57)g Zr0 2 £B°1 §E[2EDf HSfOlj °|SH 
CK £ 8 Oil AH , S£|^£iEe 3101 ^ 2^(52)^^Ai S^AISJCK £ 9 LH XI 12 Oil AH , 3I0IMM m%o[ 
H, Si ^tmH, ^1HI0|AH(58)M i^O, ^^/££il£J ^gJM 4=^6^ Sxll^og 

PbttOI^M Xil^^CK 1^ B^fe £A|£jX| S^^CK 

MAL^I 13 

>ilO|MM MgoFfe M^XI^EiSJ XII 2 

01 ^A|0j|0i|AH, ^ ^gH| ^gf A^g^Oj ^ilOIMM A^B^ ^^IXI^EHM Hl^tlCK £ 1 CHI £ 

AIS! ti^ ^01, CMOS 2^ Si^^ B^ ^IB(10)0il nl 2^l§ SUh ^^i XI^Ei (NFET) ^ pi 

231 § S2I- ^^XI^EH(PFET) M Cfi g^&P. NFET C|HhOI^(11)» ^IEK10)°I pi 2££ 
S^(13)0il S^Sf2, ^ilO|e ° £ ^1(15) Oil ^|0|e 3^(14), ^ 71I0IM 2^(14)2J *^2^ 

D^m^ s on m nm ^^/£^ib s^(i6)e &&mQ. ^Afm^i, pfet t\uto\±(w)m 

^I3(10)£J nm S£^ ^ ^ ( 18) Oil l^mn, ?i|OiM ^2x11(15)011 m&B ^IO|M 2^(19), ^ ^|0I^ 

2^(19)^ o^ofe n^h hi ^hi pi s£^ ^/Eaiej s^(20)e tf^thCL nfet 

^ PFET CI blhOI ^&1X\ 2^ej¥(21) SJ ^BIOIA|(22)0|| 2j§H ^ £l S 0| ^AlOilOliAi, ^lOi^ 

3^(14 £fe 19)^ Sj^t^ ^ £^ i32§ Ol¥0i5!ra. NFET CI tl h 0 1 ^( 1 1 )2j 

5||0|e S = ( 14)011 SiSB Al, Ag, Bi, Cd, Fe, Ga, Hf , In, Mn. Nb, Y % Zr £^ 0IM2J 

s sssm oi oil hi & ei xi a^a. nfetoii sjere sm oi^si w, mo, cr ^ cu^ m^Ai^ ihi 

01^ 2^(14)g l^l k 4 2iCK PFET Cltif 0I^( 17)2J >iiO|M 2^(19)011 Ni, Pt , Be, 

lr, Te, Re ^ RhM S»5H4 01 Oil XH°[£|X| S>^CK PFET 01 1 ^^e> §m oi^£l W, Mo, Cr » 

Cu£F E^AI^ >1I0I^ 2^(19)M l^l h 4= 0| ^ EH Oil AH , >1I0|M S^(14), 71I0IM 2^(19) 

il/£^ ^IIOIM ^2XJ1(15)M 5^o^ olL\ OI^£j NFET E^ PFET gmm S^AI^JP. 0\\0\ = 
^SX1I(15)« ^AIOII 20ll W2\ ^Oi g ^S£| Oil £|oH S^AIIJ ^ <&Q . 

s um 14 

MgHXI^Ei^l Hi 5 

OI ^ A| Oil 0{| AH , ^ ^goj ^ilOI^M A^ote M^XI^dM HlitlCL £ 138 

NFET SJ PFETM S^Sfe CI bhOI ^ EAI&Q. OI ^ EH Oil AH , NFET « PFETM B^ pi 

S£^ ^IB(60)01I 1£°^CK NFET CI b^0|^(61 )S J|B(60)°l pi S£^ S ^ Oil l^oHI, ^IO|M ^ 
2xil(64)0j| l^S ^ilOie (62), m ^| 0 |E 3^(62)^1 * B J§2§ O^ofe 2 Oil 1^9 «h ^£J 
n! ^^/£&1IB S^(16)e S^shCK ^A^o^l, PFET CldfO|^(71)M M^Jxl ^£|^(73)0il 2|SH 

^£l@ ^IB(60)°J nl » (72) Oil l^uHl, >j|0|^ ^S^l(64)0ii l^S ^|0|^ 2=>(74). ^ >ilO|M 3 
^(74)£l rjf^S^ U~tZ\ l^S El Mhoj p ^ ^^/£&1ieJ S^(76)M ^^flCK 

£ 14 LUX! 238 CMOS ^^e!- ^AH^J 6m°J OjIM £A|6f^ ¥^ BBEOICK £ 14 

OllAH, ^8 egyxi ^di¥(STI)(73) §J N-S(72)g ^IB(60)M pi 2£^ ^|©£J gJ^Ofl 1 

^«hCF. £ 15011 AH , >1IO|M ^SX1I(64) » ^ ( 0|| g MB, Si 3 N 4 )M 31 ©Oil g^thD. >1I0|^ ^2 
SI (64)1 «A|0|| 12011 3|#g H>» ^0) g »es| ^S0|| CQ-2J- S^AIU 4= S^Cf. £ 1601IA1, NFET J\\ 
0\^J[ L\D[^ »ffl«(77)0||Aiai DW^m £ 17011 AH, NFET >H0|e 2^(62)M l^^CK 

NFET 0|| 01 ^ 2^(62)011 ^filfi iiS SEI^d!^, W, Mo, Ti , Cr , Cu, Fe, Mn, Nb, V, Re, Pt , Ag, 
Bi, Cd, Fe, Ga, Hf , In, Mn, Y, Zr » OIM°J £SE|XI &8 E^, ^E v ^ ^ Difi S 

&8fU 01 CHI fll&SXI a^CK NFET 7||0|M 2^(62m S ^S°J ^rS Oil HioH S^AISi ^ aio- £ 
18 CHI AH , £f*^-3|^j|^-M^I41(CMP) B^IM ^m$\0\ 531 ^BSfA|?jCf . £ 19 LHXI 21 Oil AH , PFET 
Ptimi^ X-il^M mm £ 16 LHXI 18011 AH B3IM &.^6^ B^IM £A|^CK £ 19 Oil AH , PFET ZHIOIMJF 
UDtt: Xim #(77)011 AH S| DW^m 1^£[CK £ 20011 AH, PFET 3101^ 2^(74)M l^tlCK PFETM ^1 
El CHi 0 1 = 2^(74)011 S£i^£ie. Ni, W, Mo, Ti, Cr , Te, Cu, Pd, Pt , Be, Au. Ir, 

Te, Rh £! 01 SSI £UEJ^U EHSIXI &8 ST 3 , e&S S CfeSM 5fif»U 0| Oil 331 El XI 
CK PFET 3HI0IM S^(74)M S ^gOil °|BH S^AIU 4 s HQ. £ 2101IAi, Sf^^-^MI^-M 

E-I^(CMP) B3IM ^^5r01 SSI SSSrAI^JCK £ 22011 Ai , 2§ ^SiS 4iBf2, orUfe NFETM ?l 
oH 4=tyoH2, SfUb PFETM ^ISH ^l^o^, ^B§I g5H OI^CH&CK £ 23011 AH , ^>i/£51l 

El 4-^5H2, ^21101 AH (78) 1^ BlUb' NFETM ^\tW 41612, olUb PFETM 5\oU 4 
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iHsm, esH 4-tna r oi cimoi^ xii^i &gso. 01 ^ehoh/h, PiioiM ^sxii §j pii 

oim s^e s^m^ om oi&hj e se^ shi ^ag 2¥xii £± ^^§i s»ma a vest a 

g, S^Xil ^ SthBSI PiSr ^ CVD Efe ALO PI Oil AH S^Xil SSBSI gPIM OlgS ejg 

°i scroll °\m s«raa. 

^AiC^l 15 

r^Sj 5HHHAIEi°j 

0! ^AlOIIOilAH, a g*g£| Oil £]§H 3 SfS SfU gaB SSAI31 S3 SIS 5HEHA|EiS 7315 

SO. E 2011 EAI9 tJhfBJ- I>0|, 2i^°J ^EHAIEiM PIB(30)0|| i^O, S£i 3(31) Oil 2JoH ^Xl 
^EiOil g^S r 3, sa?(32)S £3, 5f¥ 2^(33), &«a«8l 4= Sl^U (HU 4* Slfc 
B1K34) » ^¥ 2^(35)E^ ^SCf. 01 SEHOIIAi. BBH3(31). §^(32), 6W 2^(33), 
S2(34) SH/Efe ^¥ S^(35)M SBStfe 5fU OltfSI 5HHHAIEH £aS S &B0II £|5H S*fr 

£ 24 LHXI 28g 5HHHA|EiO|| □SH P^S XII 5 £AH£] ofU£l Oil M EAISffe ¥a BSEOIP. E 24CHI 
AH, MMixIM Pie(30)M Pieg Si ^Exi! Pie, S 21 xHI £2\ ^± Pie, Ge PI 

&, SiGe PI&, GaAs Pie SI CfE Pie, ^SXII, ^Pl Pie, *£l. 3^ 6*SB. P^£ §»*ll 

£ Pie ^ OIBSI ^ ii SMU 01 Oil SJISSXI StfeP. E 25011 AH, M2H3 

3S(31) £i §s|(32)B l^^Cf. B£i3 g S5.I££IS, W. Mo. Ti. Cr » CuM S&of 

u ot oil xiissxi an, a mb°\o\ s^aih 4= 2m. #&j^s se^ §rs*(32)g 

TaN, TaSiN, TiAIN, TiSiN, TaSiN. TaWN, TiWN, TaSiN, TaAIN, NbN. ZrN, TaTiN, TiSiN, TiAIN, Ir0 2 , 
SiC, TiPt, TiNPt, TiAIN-Pt , Ru. Ru0 2 , RuPt, Ru0 2> WSi , Ti , TiSi , ESS3 ESSXI ag Mai^ai 
g, Al , Pd, Ir, IrOx. Os. 0s0 x , MoSi , TiSi , Re0 2 E£r OIMS &&S E*= Q588 S»»U OI0II XII 
SSXI a3, a i*3S ^gf AFgo^OI S^AIIJ 4- 2m. E 26 CHI AH , 6^ 2^(33)M i^^Cf. 
or¥ 2^g MEI^B-ie, Ni, Pd, Pt . Cu, Ag,. Au, Ru, Ir, Rh, Ir0 x . TaN, TaSiN. Ta, SrRu0 3 , 
LaSrCo0 3 E*r 0IM°i ESSPiU ESaXI S[S 1^, SM SI Qfif SfofU 01 Oil Xil^SXi 
2E^ M^S OI^Oi^Q. E 270ilAi, g^(34)M i^&Cf. M^E Si0 2 , SiO x N y , 

Si 3 N 4 , ^SfM, OIIS 12 Ta 2 0 5 . Ti0 2 , Zr0 2l Hf0 2 . Al 2 0 3 , La 2 0 3( Y 2 0 3 , 0IM°l , S&B Efe ^ 

E^ a^S ^Sfl, 0j|« MS Sf^^l AB0 3 (OjPIAi, Al, Ti. Zr . Hf , V, Nb, Ta, Cr , Mo, W §J 

cu^ ^E^¥E-i <y^^i 1,^5^ om 01^21 ±}g &mmo\n, a^ ^ 1 lhxi ^ 3°i 
otoj 2 afu oi^°j gtoieoia)B m$L±?\o\^m &mmm srau oioii 

HI of £j xi &!°JBi ^2 ii^ OI^CH^JCf. 0i|^ b^M £IEfUI0|^, HFM ^§§1 Xl^3 

uioi^, dFM ^§e§ mnuioie, y eieiuioi^, o\^m ^euioi^, &m ^muioi^, y xim^^ 

ElErUIOIS, o|S# EDS ^£|5HI0i^M £SS^ ^dl^ilOl^, OjIM MS o^fe ^EI3ilO|^ ^ X|^2 

fe ^di^ioi^s stem oi oil xii^axi e 28oiiah , &m s^(35)e §^isck ^¥ 

MEi^Bie, Ni, Pd, Pt. Cu, Ag, Au, Ru, Ir. Rh, Ir0 x . RuO x . TaN, TaSiN, Ta, SrRu0 3 , LaSrCo0 3 E^ 

oimsi E^gpiu essxi m^, mmm * cn§i s^sm oioii xii^axi a^ se^ ii 

^ 0l¥Oi2a. ^¥ ^ m¥ ^^ohPHU ^OiW 4- 2iCK 01 gf EH Oil AH , ^¥ 

a^. ^axii ^/e^ ^¥ s&sfe mu oi^°j eg a^xii ±± mmmm s^m^ ^ 

£| a o f g, 2^Xll s|^^ ^IsF §y CVD E^ ALO ^gPIOilAH S?! ^PIS 0I§^ 

g*[0il HloH S*rSCK- 

^'AIQjl 16 

Mgyxl »IIHA|Ei£J XII 5 

OI ^Al Oil Oil AH , a ^SOil fiSfg orU 0|^2| S8J8K)| Si^ MgUxl 5HHHA!EiM XilS 

so. Pieoo) ^roiiAi msoxi 3hiihaiei°] xh^m ^jsh smsi mm e 300iiAi eaisck 3\m 

A! EH ElAil^S Pie(30)0il 1^2 MBH ~i(31)M' e§H ^ Oil Sife Si ^ Oil g^SO. Si^S § 

se(^Ei »aai)(83)2s g^o. Pieg si-»s-B£ai Pie, aaxii Pie, Ge Pie. 

SiGe Pie, GaAs Pie SI CfE Pie, RSx^l, S^, ^Pl Pie, ^El, ^SfM, p^^ et^xii^ PI 

e ^ oiMBi fit, ^ §i stofu otoii xiissixi a^o. ise(^£i 

«afli)(83)S Si0 2 , SiO x N y , Si 3 N 4 , S^S^EI^IOie o£|, £^ ^S, OjJM MS Al 2 0 3 , OlMHi 

^SSPiU ESSIXI &g ei^i E^ CfgSi SSSrU 01 Oil XilSSXI a^ gj2JSJ IS M^^¥Ei 

^SjSCK ^tOil PHUHAIQ ElAil^M >d^^S 2E^! §«e(32). 6F¥ 2^^(33), ^2S(34) 

^ ^¥ &^&(35) ^ i^^^S WIHe(36)£i £ AH si S^AI^JCI. M^g Mdl^EI^, 

w, Mo, Ti, cr % cum fissm oi oil wes xi a^ e^^s se^ oi^chxih, a ^ssi ^ 

g§ A^gorOI SSTAIU 4^ 2m. <^^^S 2E^ TaN, TaSiN, TiAIN, TiSiN, TaSiN, TaWN, 

TiWN, TaSiN, TaAIN, NbN, ZrN, TaTiN, TiSiN, TiAIN, Ir0 2 , SiC. TiPt, TiNPt , TiAIN-Pt. Ru, Ru0 2 , 
RuPt, Ru0 2 , WSi, Ti, TiSi, ESS XI ag MEI^EiS, Al , Pd, Ir, Ir0 x , Os, 0s0 x , MoSi, 

TiSi. Re0 2 E^ OiM°i mmm E^ LUii S^5fU 01 Oil XilSSXI a^ §^5j£J 2E^ til 01 
¥01X111, a ^SSI m&m Afgo^OI S^IAI^ ^ HQ. ^¥ 2^(33)g Mdl^ai^, Ni, Pd, Pt, 
Cu. Ag, Au. Ru, Ir. Rh. irO x , RuO x , TaN. TaSiN, Ta, SrRu0 3l LaSrCo0 3 E^ 0IB2I ESS Pi U ESS 

xi ag m^, mmm ^ cfi§§ s^sm oioii xiissxi a^ se^ mm^. oi^ch&ck m 

g(34)g Si0 2 , SiO x N y , Si 3 N 4 , 6.^B. 041 M MS Ta 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2 , Al 2 0 3 , La 2 0 3 , Y 2 0 3 , OiS 

£j mmm e^ m e^ o^a £.^b, oiib ms AB0 3 (oiPiAi, ai, Ti, zr, Hf. v, 

Nb, Ta, Cr, Mo, W §J Cusl 5^5l¥EH &^3te 61-U OI^HJ ttg ^SfBOIIl, 

A^ ^ 1 LH Xi ^ 3£i oiU 0|^°j ^D[2\ ^0|gOIO)B E-iS^3^0l^l 



50-19 



g^H ^SH ^2001-0098415 



ttsL\mm oioii m^axi sffe ^jsjsi 12 m§j^ oi^otaa. 011 o^m ^§ei bi ej-ui 01 

m, bfg ^§§1 xi = 3uioi£, bfM ^lii orHUioim, y- eiefuioi^, oi§i usuioim, ^ 

^SUIOie, y X|S3fe EIEfUIO|e t sj^s Eg g ^E|?ilOIMM SSoffe ^ElMOIJs, Of! B 12 o\ 
Hfe ^ai^lOlM ^ Xl^3is ^E|5HI0|eg 5»Sm 01011 XII Sha XI SfeCr. &¥ 2^(35)^ SEI^EI 
S, Ni, Pd. Pt, Cu, Ag, Au, Ru, Ir, Rh, Ir0 x , RuO x , TaN, TaSiN, Ta. SrRu0 3 , LaSrCo0 3 EE£r 01 SSI £ 
SSJXU £S£IXI 8fS S&S ^ Qiil 5§6fU 01011 X||&£|XI S> v ^ 2E£ 8§£ OI^CH 

SCK &¥ ^ 6f¥ e^m^U ^Oim 4- S«IS Si0 2 , SiO x N y> Si 3 N 4 , 

Ti ON , AIN, SiN. TiN, e^ tfSi, Oil ft MS Ta 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2> Al 2 0 3 , La 2 0 3 , Y 2 0 3 , 01821 ® 
iff se^ se^ a&B e^ &stss s&sm OIOII SI&SXI &'£|£l §S 0|¥ 

01£!Cr. ^Xf^2S §1 ^S^orOI 3H HH Al Ei El Ail^OllAi MB! XI 3HEHA|Eig i2 

nHAibiioi^e(37) h »a ^£ie(38)s s*wa ^hhaiei EiAii^ouH msixi ^ehaiei hoii 3* 

XII ft SS&Cf. ^S HHAibilO|£S(37)£ Si0 2 , SiO x N y , Si 3 N 4 , TiON, AIN. SiN, TiN, tfSS, Oil ft 

MS Ta 2 0 5 , TiQ 2 , Zr0 2 , Hf0 2 , Al 2 0 3 , La 2 0 3l Y 2 0 3 , OlftSI fS, S&S SE = if 5S8fU 01 Oil *Heh£J 
XI Sfe 8J2|£| ^S MM^ OI¥Oi£!Cr. 8SMI(38)fe Si0 2 , SrO x N yi Si 3 N 4 , S^S^EI^HIOI ^ ° 

ai ee^ e^ dtmm, oum 12 ai 2 o 3> oimsj sess^u eseixi &s sers se^ cuti sim 

U OIOII J3I&SXI £J£l£j US M§^¥EH fiBISCf. blOFM S3 =PSxll Oil /H S^SfQ. ^ S 

^#(81) a! S^£FS(82)S ^SXIISr ti|O r ^Oil S^AI^JCf. Sfrtf §^#(81)^ WN, TiN 

TaNM SffSfU OIOII HISS XI StteCh e^£fe(82)£ Al , W, Mo, Ti, Cr EE^ Cu, OIS3 £S£|>iU 

£ssxi ate me, mmm ee^ §§ sssm oioii siesxi sffe ^2121 see^j i^^^ei ^sia 

Cr. 01 EH Oil AH , 2££ ftft, g = , ii, £>►¥ S^, US HH A| tHI 01 £S , #Eh « 

3*11, ^ §^S. a? SI ^Sxll ^ 5&olU OIOII *|&£|XI 8*^ o|L[ 0|£T°| HH 

A| Ei £^M ^ &g£| ^gOII 2}dW S^AI^JCK 

^Aioy 17 

bH^! =F2EXII£| Xll^ 

Ol ^AlOllOilAi, B US Oil SISR'a^S »U OI^SI ^SioFOI S?! bH<y ?Sflft XII 

CK £ 3a Oil £A|@ »0I . MaX|(41) U UI0K42)ft Si0 2 , SiO x N y , Si 3 N 4 , S^5^dl?IIO|^ » 

El, EE^zr OIIS MS Al 2 0 3 , 0IM2J £D£|^U EDSIXI iii SE^ Cfifi S&o^ 

u oioii aieaxi asjsi m& §i^¥£i d^is ^ss(43) lh^ oiisai^ ss^ei bH<y 

s mgrno. ^^§§ §i¥y ee^ oie g§ se^ ^e&!±H ^ oiisoii hish mie^Ai^ 

^ 2iCK ^S#(43) ^0|| Al, W, Mo, Ti , Cr EE^ Cu, OISBI iS, iff EE^ §1 SSoFU 0|0|| 
mmziX\ ^2J£] 8SIS¥EI e^ 2f0|CH(44). S Si0 2 , SiO x N y , Si 3 N 4l 

^EI^IOI^ ^El, SE^ e^ ^SfS, 01! It MS Al 2 0 3 . OISHI ESS^U £S£|XI Sf^ EE^ D 

s^em oi oil m^axi shjsj ^s m^^¥9 ^se(45)oi z±c\. e 3boi!AH, 

M^Xl ai dlOFM WN, TiN EE^ TaNM SSSfU OIOII HI&SXI M 1^(46) Si Al , W. Mo. Ti, 

Cr £^ Cu. OiSHI £S£i>iU SS3XI S>8 me, ii^i EE^ §1 £^5|L| 01 Oil Xj|^£]X| S 
°I°I SES M^^¥Ei tiH£! S^(47)o^ e^Al^iCK 01 ^ EH Oil AH. ^2§, e^ 2fO| 

Oi, Ms ^!/SE^ bH<^ e^M £tmb o\U 0|^°i HH<y ?S^I B ^S2| ^S0|| °J6H 

s^Aiaa. 

^ ttB8 3£J WftSiS St EH Oil CHoH ^^6^1 UEFUJH 3I8SXI&. BW SOtSI ^^XFM^ SEH » 
^ Ail ^ y§£| QB &m?\ S &SSI SSI ai S^^¥E^ SOIUXI 0I¥CH S ' ^ S>lb 

AH^ohQK HI- El- AH , e »SS ^Ii32 MAIS 2^Hh « EH a! ^All& Uigo^ XII^SjCHAHb 
S 312 §¥9 ^loHg^g^SI LHOil 2iI2XF thP. 



B ^SS| 2^X-|| §|[i§ 01 EH SXF CIHFOI^OIIAH M^M ^ g?^ S^e SE^ 

of ^ Oil A^SCf. 



&=?m 1 

oh^iioii sg H£J >| U ^srEi^u ^^a^, 6^1 m ofu oi^ei s=p^i mmmm s 
sate s^^i ?ms: 

«3| MQUM. 

M^ Li, Na. K. Rb, Cs. Fr , Be. Mg, Ti . Zr , Hf , Sc, Y, La. V. Nb, Ta, Cr . Mo, W, Mn. Re, Fe. Ru. 
0s, Co. Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd. Hg, B, Al, Ga. In, TI . Si, Ge, Sn, Pb, As, P, Sb 
ai Bi^ ^P^@ 5H^¥Ei ^^OIH; 

R 1 91 R 2 ^ 6F0IEEF0IE, , ^3iiy. AtOIBSBOiy , 0^, ^21, 3FSy, O r D|E, 0I0IE, o r 0|E 
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ErXIE, S^EIE, UOti, U^gJ, U^SHOt^, U^H , SrErOlE, 0FX r 0|E, tt^AI , ^^A|, ^ 
H g 0IM2j BSZOa, ^SSF 3E^ ^ ^E*ll^ 225¥9 SfflCKHU »0|» El 

ZhEOlID; 

A£r S^Si, S^mOjs, OhEJ . O^ai _ ^EIE!. 0|| Ell =, ^HFOIE, OI^U^H, otOlE 

as. male, m± ma\^M0\m, OHBSA^OIS (macrocycie), AtH S^Kschiff base), AhOIBStt 
2U, &9, ^AFOIE, ^HEIS!, UMEfOI^, §J =P^S jogug £tE*£j gj°J^o^ 

UH*I a&S^U 2^3 EiZtEOIH; 

1 OI^OIH; 

x+y^ msi axpta seam: 

2^ 0 OI^OICK 
X-ii 1 &0II 2^0UH, 

m»£ snap* xi e»4"£ , ^mm &m^±, mm, chi eii= , ttawois, shi^, site, oii^eii 

s, 0[°l, ° e ^Uii, SSaiSf esf4^, MMsJt &m^±, EI20IIBI=. om , A| OHdl 0| M , 0!£A|0 r 

uioim, eisaiohjioim. ^Eie sn, ui^i^ , ^uuMeiioie se^ oimhj iiiei a^xii ^ 

S 1 ?* 3 

HI 1 S0|| £101 k\. 

MOI Li, Na, K, Rb. Cs, Fr , Be, Mg, Ti , Zr , Hf , Sc, Y, La, V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe. Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, B,- Al , Ga, In, TI , Si, Ge, Sn, Pb, As, P, Sb 

E£r BiOLH; R'oi ^OlEEhOIEOm; R 2 D[ »0IE2IO| = , 8^, i^iy, AhOIBSSOIti, OHi , tfgi, 
5fSy, O^OIE, OIOIE, ofOIEEfXIE, S^EIE, L|§^, U^SS, U^BHOI^, Lieu, f^OI 
E, O^OIE, S^AI, £^A|, *iW, E^= 0|#°| *£2!2h M^m E^ ^ExHOIH; A^ 5^ 

51, S^EFOI^, OH!, OF Ei , O r = £l, ^Eiey, Oil Ell = . M HI- 0 1 E , U^H. 0|^L|§i, ST^!, o^ 

oiee^s, hieib, shehsafoim, dhbslai-oi m , aie ai-oib^^^u , mm. e^s ^ ai-oi 

E, Ml BIB!, LIM5J-0I M E£r MPJ S^X-II ±± S&g. 
4 

HI 1 »OII SiOiAi, 

MOI Li, Na, K, Rb, Cs, Fr , Be, Mg, Ti , Zr , Hf , V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Cu, Ag, Au. Zn, Cd, Hg, B, Al, Ga, In, TI, Si, Ge, Sn, Pb, As, Sb E^ BiOiH; r'oI 
C,-Cb 5E = C 4 -C 12 AFOiaSttHOIH; R^F o^OIEE^IE, VH. tt3IU, AhOISStt^lW. Ohg, 

Si. 5r^y, OFOIE, OIOIE, olOIEE^XIE, E^EIE, L|i^^, LI^U , L|M£i!0|E t mi, 
OIE. OHfOIE. tt^AI, £^A|, E^ OIM^I ^^Sf SE^ ^^sj- SE»|0|3; A^r S 

^El, S^HrOlM, 0^, Ofai, Of^At, ^Elffil, Oil Ell ^EFOIH, L|§| , OldbU^l, tt^!!, ^^i, 
mOIESIS, HI E| B , 511 Eli ^ AF0I M, DHB^AFOIM, A|^ g^j, AFOIM^^^!, ^1, 5^£! ^ AhO| 

E, ^^ElSl, U^ErOlM E^ M9J 2 zp^| gfi. 

5 

lil 1 SOll 2^01 AH, 

MOI Li, Na, K, Rb, Cs, Fr, Be, Ti , Zr , Hf , V, Nb, Ta, Cr , Mo, W, Mn. Re, Fe, Ru, Os, Co, Rh, Ir, 
Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, Al , Ga, In, TI , Si, Ge, Sn, Pb, As, Sb E^ BiOIIQ; r'o| C 2 -C 8 
i^iy, C 4 -C 12 AtOIB£»3lti E^ C 5 -C 18 OmOIH; R 2 ^!- of-OlEEJ-01 E , 8t9 , A^|gS»9|| 

y, om, omiE, oidie, sioieefxie, s^eie, li^^^, m^i, umsiioim, 

U^^, WErOlE, 0IXF0IE, ^=A|, ^^A|, S=!/E^ OlM^i m^&m, E^ ^E 

MIOIH: A^r S^EFOi^, 0^, OF°J, 0|-^6] , ^EISJ , CHI Ell ^, ^HrOlE, U^^, OI^U^ 

H, grai. a^i . ©rOIEEhS, HIEIEI, ollEil^AFOI^, 0H3^ AI-OI S . Al E g^l, AJOISStta!. V 
S, S^5! ^AFOIE, ^HEIBI, UMEFOI^ £^ gpj 2 ?^f sti. 

6 

HI 1 SOil &CHA1, 

MOI Li, Na, K, Rb, Cs, Fr, Be, Ti , Zr , Hf , V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, ir, 

Ni. Pd. Cu, Ag. Au, Zn, Cd, Hg, B, Al, Ga, In, TI , Si, Ge, Sn, Pb, As, Sb E^ BiOIH; r'o| 3FSy 

012; SrOIEErOlE, Slil, 8t3IW, Ahoissu^iiy, om , mzi, 3Fsy, omiE, OIDIE, oFOIE 
EFXIE, E^niE, U^^M. UM^gJ, UM^IOIM, L|§|, ^EFOIE, OFXFOIE, ^^A| , ^^Al, M 

m §=!/e^ oimbi irsaisi-, tg^m e^ amm ^e^ioi^; aj\ a^si, s^sfoim, 0m, ofej, o\ 

^Elgy, OilElls, ^ HJ-OI E , LI eg, Ol^U^il, 818, »Si, orOIEEf^j , El El 0 , H£ ailEII^AF 
OIM, OHB^AhOie. Al E g^i, AFOIM^^^U , mm, S^E! ^AFOIE, ^^El£l!, U^EfOI^ E^ m 

21 B=?n\ ±± mmm. 
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7 

HI 1 SOil SiOUH, 

MOf Li, Na, K, Rb, Cs, Fr , Be, Ti , Zr, Hf , V, Nb, Ta, Cr , Mo, W, Mn. Re, Fe, flu, Os, Co, Rh, I r . 

Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, Al , Ga, In, TI , Si, Ge, Sn, Pb. As, Sb SE^r BiOIH; R 1 0| B = A| 

SE^= ^^AIOIH; Rb^ ofOIEErOiE, ttftl , tt^llU, AHOIBSttaiU. OH!, tt^l, , omi£. 0|D| 

£, £^ni£, L|MM*J , LIMMSJ , UMSIIOIM, LIMB. tTErOIH, OrXrOI^, ST^AI, 

^^A|, fc'K ^/EE^ 0IM2J ttM2jSK EE^r ^^Sf »£HI0|2; A:>r S^S, S^IUOIM, Of 

H . Or&i, O r M£!, ±E!S!i , 01191 = , £ErOIE, LIMB. OI^LIMB. BK!!, 8«i , SrO|HEr£i, HI 54 O , 
§!£ SilEil^AhOlM, GNB^AfOiM, A|H §31 , AfOiSS&^U , ^ArOlH, BBSIS!, L|§£} 

0|M SE^r M9J 2^*11 ^ iii. 

S?S 8 

731 1 SOII aiOi/d, 

MOI Li, Na, K, Rb, Cs, Fr, Be, Ti, Zr , Hf, V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, ir, 

Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, Al, Ga, In, TI, Si, Ge, Sn, Pb, As, Sb SEfe BiOIH; R 1 0| O r DIH 

oin; nh\ 6rOiH£rOiE, aw , ir^iy, afoibme^i y , om , mzi , omis. OIOIE, orOIH 

ErXIEE, 5^2! £, L|M^, LIMMSI, UM3I0IM, L|§i, tTEfOIH, OfXrOI^, i^A! , *j^A|, M 
M £!/SE*= OIBSJ l^M2!i£r, M^m SE£r ^HSf ^ExIIOlU ; A3 1- S^S , S^E r O|M, O r H, O r £!, Of 

^, ±Eiey, ohhim, tfnjoiE, Li§i, oi^umi!, s^, ofoiHEf*! , m ei a . aiaiMAr 

OIM, OHBMArOie. Al H §21, AfOIMMS^, ^M, 5^2! ^AfOlE, ^fJEIS!, LIMEfOlM EE^ S 

ei a^sii ^ mmm. 

9 

HI 1 SOil SiOHAH, 

a? a surgoi «pi s*^ 2m 3^ a=?»i ±± mmm- 
sw*i 2 

mr\(pr 2 3 )a 2 

&D\ ^ Oil AH, 

M^ Ti, Zr, Hf, V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, Pt , Cu, Ag SE^ Au 
01 H; 

R 1 §J R 2 ^ 6fO|HEfOIE, , i^iy , AfOIMMl^iy, Ofi! , , OfD|£, OIOIE, ofOlE 

ErXIE, S^H|£, LfMM^, UMi, LIMEIIOIM. U§i , WEfOIH, OrXfOIH, i^AI , M^M, ^ 

A^ 5^3, S^EfOlM, OH! , OfPJ, OfM£] , ^EIE!, Oil Ell M f ^HrOlE, L|§i , OI^UM^, B^n , 

mzi. 6rOiEd[2, niais, siiEii^Afoie, dh3^a[-oi m , aih szh, Afoiasarai, bi, s^ei 
^AfoiH, B^aiEy, um^oim ssi^qs hh^i b.izieoi 

H; 

1 OI^OIH; 
0 01^012; 
0 OI^OIH; 

10 

X-ll 1 SOil 2iCH AH , 

MOI Li, Na, K, Rb, Cs, Fr , Be, Mg, Sc, Y, La, Ce, Pr , Nd, Sra, Eu, Gd, Tb, Dy, Ho, Er , Tm, Yb, 
Lu. Th, Pa, U, Ti, Zr , Hf , V, Nb, Ta, Cr . Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, 

Ag, Au, Zn, Cd, Hg, B, Al , Ga, In. TI, Si, Ge, Sn, Pb, As, Sb SE^ BiOI2; R 1 0| LI Mai 0IM0IJ2 ; 

R 2 m 6 r 0IH£r0|E, , tt3ty . A^OISMV^IIU. OH!, 0mi£, OIOIE, orOIHErXI 

£, S^H|£, LII^, UMM^, UM5II0IM, L|§i, ^EfOIH, OfXrOlE, & = AI , ^^A|, 

£^ o\ms\ m^m, ee^ ^e^ioih; a^i- s^s, s^HfoiM, o r ^, o\m. oi^m, 

^EI^J, Oil Ell ^mO|^, LiM^, OI^UMil, B!!!, 5rOIE£rS!. HI El B , oil EilMAf 0| 3 , 

OHB^AfOlM, A|H g^l, ArOIMM^SJ, ^1, S^E ^A r OI^, g-^EIEll, UMEfOlM EE^ m21 &=? 

m=?& 11 

n 1 SOil 2^CH>d, 

MOI Li, Na, K, Rb, Cs, Fr , Be, Mg, Sc, Y, La, Ce, Pr , Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, 
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Lu. Th, Pa, U, Ti, Zr , Hf . V, Nb, Ta. Cr , Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, Ir, Ni , Pd, Pt , Cu, 
Ag, Au, Zn, Cd, Hg, B, Al, Ga, In, TI , Si, Ge, Sn, Pb. As, Sb EE*= BiOIH; r'oi WSjOIEOIH; R 2 ?t 
o^OIEEIOIE. S^iy, AK)IB£Sr9liy . Ofi, 3^y, O^OIE, 0|0I£, 6K)|EE*XI£, 5 

±HIE. U^S4I, U§S°^ , U^aiOl^, UJ=B, B£K>IE, OUrOIH, i^AI , *J^A|, £J B , SEfe Oj 
B3 B£2!!». £SSf SE*= ^USF ^EfllOIH; A3r 5^£!, S^WOIM, OrB, OhEJ . O^ai, ^El 

*y, oiiEiis, gmoiH, u^B, oi^u ^ ( SrOiEEra, msjs. §^ aisAhoi s , dhb 

^afoim, ais g^i, Moim^mm, mm, 5^5! ^moie, bubjeu, u^^oi^ §pj s^^i 

-A- gun. 

a^a 12 

X-ii 1 »0|| 210\M. 

MOI Li, Na, K, Rb, Cs, Fr , Be, Mg, Sc, Y, La, Ce, Pr , Nd, Sm, Eu. Gd, Tb, Dy, Ho, Er, Tm, Yb, 
Lu, Th. Pa, U, Ti, Zr , Hf , V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, Ir, Ni , Pd, Pt , Cu. 

Ag, Au, Zn, Cd, Hg, B, AI. Ga, In, TI, Si. Ge, Sn, Pb, As, Sb SE^ BiOIH; R 1 0| ^BOIB; m 
OlEEfOlE, SJU, gBWM, AK>IB£B3IU, O^B, OhDJE t OIOIE, 8K)|=EJX|£E ( 5^ 

HIE, U^S*I , U^^iJ , U^EilOl^, L|§1, SrEIOlE, omOIH, K^AI, £J^A|, *JB i^/EE^ 0| 
MSI tt£2!», EE^ i^B&J- ^EXHOIH; A^r S^S , Sr^HI-OIM. O r B, O r &i, Oj- = £i , £E| 

HI. Oil Ell =. ^mOIH, Uil, OI^U^B, B!J. 8K)|EE*a, EIEJB. ollEII^ArOlM, DHB 

£MO\m, A|5 B3|, AK>IS£»2!. &B. S^H! ^ArOlE, &BBIE!, U^^OI^ SE^ goj 2 ^X-|| 
>^ SUM. 

a^s 13 

moi ptom; r 1 ai r 2 :h ohoiHdrOiH, »u, b^iiw. AtoiBsu^iiu. on, b^j, 5 r sy, omis, oi 

□ IE, 6 r 0|EEHI£, S^EIE, UMSB. UMStt. U^EHOI^ , U§i, t^rOIH, OFttOIH, Sm 
A|. B^AI. gB, EE^ OIM^J BS3I2K ^E£f E£^= ^Bsf ^ExjlOIH; 5^£!, S^IU-OI^, Ol- 
B. Ol-Ei , OF = <M, ^EIB!, 0||Eil= , ^EFOIE. U^B, 0|4:U^B, B2!i, B£J, o r 0IE£f£!, HI ELI E! , 

m± mm^Mo\m, ohb^oib, ais s^i, afoim^^^u, bb. s^s ^afoie, bbeieo, u^ei- 
oi s se^ soiu. b sf&^oi (AFoiB^iiEfpoiiy)pt(^^)3^ o^y a?ai etrs. 

m 1 iron sioiAH. 

S^S 15 

1 2 SOU SlOiAi. 

aiapi- C5-C12 »aei a^ai ses. 
s^sr 16 

HI 1 SOU 2iOiA1. 

^^pf g^^iM ti^ ^^i£i 30 ¥m% oior^ s^mfe a? x-ii mmm, 
17 

Xil 16 SOil SiOiAi, 

s^mPh a? xii aiztE EE-b ^^^°i a^xii ^^boi^u, ^±m, R^moi^, om, oi°i, o\ 

^£1 , ^El&j, Oil Ell = , ^IlfOIH, L\^m, OI^U^^, El El B , oil Eil^ A^OI B , Eil ^EfoFOI E§? 

^, "PCHIBSSO^IE. DHaSMOIB, AIH S^l, MOIBS&2!!, ^M. 5^SJ ^MO|= ^ ° s ^2£ 

18 

Xil 16 SOII &CHAH, 

a^flpj m&m, oii&e, oi^hsbb. msaeB. meidiibojei. cioiiiioiiiOrB. poubdhboje], 

MBIOIIIO^B. UOilWOhei. POIIBOm, HI ^MEI CHIB M B O r °! , &SUOK OH^§DPO^, HSBaiPOI- 
21, ^EI0II^O)li!01l^^]PO^Ei, M£|IHiy5^5! , ^ElOil^S^S!, e £| CHI B S^rEI , S^l!, A^IBSSIP 

pey, emeus!, B¥ey, AFoiB^siA^pey, A^oiB^^EFPeo, afoim^i]ef^£I2U, a^im^ 

EfEH^Ef9i!, OjlAl^^i. Ell ^^6^01 ^ , PDHBSBOI-DIH, PDii^^^AhOIE. ¥1 OfAHaiOl^ , oh 

AHe<y, 0||B*IA*iE#. CHI&. OilEh, EI£IB B PF 3 ^^ 2°^¥9 ^^3^ a^x^l ±± mm 

s. 

a?» 19 

XII 1 SOII ^OiAI. 
It^ 2!|HPh 
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xi ^ oiieiim, grc-iisFoiE, ais, m^, oii^eiis, ofei, 

u§i , &s\^±, *jbsf eisoiisis, oi-gj , aiofuioim, oi^aiofuioim, eisai 

omioiM. ^Eie sb, u§§i^ , m^um^\o\^ §j/2b ^pi sf&m § am oi^si aims ^ 

^fhi s^si eiej2, ^of°i a?ai ¥JFM, ^ s^sj , 5^nfoi§, ofb, ofej, of^^i, ^pey, oil 

EilM, ^EF0I2, LIMB, OI^UMB. »2! f HI El G , oil Ejj^ AhOI S , EilMEF6F0l , U DllBSeOF 

012, QH3^AF0|^, AIM g}| , AFOIM££*2!J , if, ^AF0I2 SI i^J2^ 5 0£*=aQ 

<y ^ qb sf&bm ¥£9 ^2^¥&i #eis oi^chxidj, 
^^i s^^im mmg ^n\2\ 30 ¥m% oio^ s&ofb a^xii ±± mmm. 

20 

XII 19 SOll SiCHAH, 

i^FHPF OII&S, Oliee, 0l£H£©B, LII2I&I, ME|DilBOF°J, CI Oil B Oil B OFEJ , CI Oil B Oil B OF El , 
^ElOjlBOFEJ , CIDilBOFE!, DIOHBOm. til ^MEI Dili ^ B Oh , &2U0K Oil B SI CI OF EJ , HMi^CIOF 
EJ. MEIOilBOHBOilBeiPOFEi, MEIDiiyS^E!, ME|0iiB£^5!, MEIDilBS^S, tfB. AFOIM^SJEF 

cioy ( gtisi , ohbsisi, M¥ey, AFoi^MsjAFciey, AFoiM^EFP°y, afoim^u efmei , afoimm^ 

EFEIIMEF2U, D||AIB@!. E1IMEF5F0I ES¥& , C| 0HB5MOFOIE , C| Oil g AF 0| £ , ¥1 Oh Ail EilOl M , OF 
Ail^Ah, 0ilI!^AF2^, Oil&, Oil&, HIEIE! ^ PF 3 °£ 2£^?Ei £^£jb E?*JI ±± mm 

m. 

21 

x-ii 1 soil aioi/H. 

it^ ^JxUF C 5 -C 12 B^££ OI^QiXIH *3F°j S^Px-il El 2i2 , ^D[2\ S^fll ^J\m, 2b 

S^HFOiM, OFB, OFEJ, 0F = <M, ^EIH!, OUEHM, ^EF0|2, LIMB, Ol^LIMB, HI El El , 8IIEII 

MAFOIM, E||MEF6F0|2^^, CI 0iiB5e0FDI2 , OHB^AFOIM, AIHg^l, AFOI , BB, 5^ 

2 ^AF0|2 B Z2^¥0 CF^ bH^i ^°^¥Ei g3F 

mm mms ^%i\s>\ 30 ¥m% oiofm s»»te &=?n 

m=?% y 22 

31 21 son aioi/d, 

Dil&M, Oil&a, OI^HMShM. LilS^l&M, M£l Oil ^ OF&J , CI Oil B Oil B OF°] , C| 0|| B Oil B OF °j , 
MEIOtlBOFSi, C|0i|gOF°j, ClOil^OFEJ, bl^MEl Oil B M B OFEi , SSUOL Oil B CI OFEI , ^^^&]C|0F 
El, ^ElOill'OH^Oilg^iCIOFEJ , ^ElIEiiyS^S, MEIOil^S^S, ^EI01I^S^&, ^B , AfOIM^SJEf 

pen. so a. oniajsi, M¥2H, afoim^^afcioli, afoi bfci ey , afoim^^efmei^, afoim^^ 

EF Eii M EF 21! , DHAtBSO. BIMEFoFOIH^^^, C| DilBSMOFDIE , CI Oil B ^ AF0IE , ¥B OFAIIQIOI^, OF 
Hmti, OilBSiAF^^, DI1B. Oil&, HI E| E! SE^ PF 3 ei S^^i SBB. 

S^B 23 

HI 1 SOU SiOiAi, 

am OI^Bl SFWgOl pons-, POIIB- 5Efe POI^^B-B, Al, Ga. In, As Sb 5F0IEEF0I 

— : Me 2 AIH(NEtMe 2 ); 33-^BOFSAj; (Me 3 N)AIH 3 ; (EtMe 2 N)AIH 3 ; (Et 3 N)AIH 3 ; CpWH 2 ; Cp 2 MoH 2 ; MEIOilB-, 
MEI01IB-, ^EIOI^^B-, MEI-n-HS^-, ME|-0|^H^^- t ME|-n-¥B-, MEIUISBiB- 01IB 
POIIB-B, Al, Ga, In, As SE^ Sb; EliMEFDil^-, EilMEFOHU-, EH^EFHiiy- SE^ EilMEF-n-¥H-Si , 
Ti, Zr, Hf . Ge. Sn SE^ Pb; POIIB-, POIIB- SE= C|0|^¥B-B, Al, Ga, In, As 5E£r Sb, oFOIHEF 
012, M^EFOIE, M¥2EF0|E, H^DFOIE, fiSCFOIH, Cp. OFOIE, POIIBOFDIH EE^ OFXFOIH; 
MEIOil^-, es.|OI^¥B-. MEI-n-H^^-, ^E|-0|^H^E-, MEj-n-¥B- EE-b Oil B C| Oil B-B, Al , 
Ga, In, As SEb Sb M El CHI B OF El , CI Oil B Oil B OFEJ , CI CHI B Oil B OF El SEb ME|01IB0F°i; POilB- SEb 
POilB-Zn, Cd EEb Hg; ( UI250 B ) 4 Cr ; Et 3 Pb( LH2ffl»A| ) ; Cp 2 Me 2 Zr ; (MeNC) 2 PtMe 2 ; Cplr(C 2 H 4 ) 2 ; 
til^Cp-Co, Mo, Fe, Mn, Ni, Ru, V, Os, Mg Sb Cr ; blr^OiiBSilH] ; ti I ± ffll -Co , Mo 2b Cr ; 
M£IIBIU-Bi. Sb 2b As; MEItiiyg^; ME|^Cp-Sc, Y, La, Ce, Pr , Nd, Sm, Eu, Gd, Tb, 0, Ho, 
Er, Tm, Yb 2b Lu; Eil EFCp-Th , Pa, U, Np, Pu 2b Am MEI^ttBOIBIS; CpCr(C0) 2 ; Cp 2 ZrMe 2 ; 
CpCuPEt 2 ; Cpln; Cpl r(AF0IMM^EFP2U) ; CpPd(^B): CpGaMe 2 ; CpGaEt 2 ; (A^ISStt|AhPeO)FeCO a ; ( AF 
0IM^^EFEii^EF21!)FeC0 3 ; OIIBSil^^; CpMn(C0) 3 ; ( AFOIM^tlj EFMEI 20 )Mo(C0) 3 ; TICp; CpWH 2 ; (CHIAIB 
Sy)W(C0) 3 ; CpRe(C0) 3 ; CpRh(C0) 2 : lr(BB) 3 : Pt(BB) 2 ; Cp I r ( AFOI BP & ) ; [ I r <OMe)( AFOI 
&PS)] Z : Ru(AF0|fiS^BPS){»B) 2 : Ru 3 (C0) 12 ; Fe(C0) 5 ; Co 2 (Co) 8 ; Ru(C0) 3 (1.3-AF0IB£«!AhPB!); 
Os 3 (C0)i 2 ; Cr(C0) 6 : Cp(C0) 2 ; Mn 2 (C0)i 0 ; CpMn(CO) 3 : ( AFOIM^tL 1 EFMEI gn )Mo(C0) 3 ; Mo(C0) 6 ; Ni(C0) 4 ; 
Re 2 (C0) 10 : CpRe(CO) 3 ; CpRh(CO) 2 ; Ru 3 (C0) 12 ; W(C0) 6 ; CpV(C0) 4 : CF 3 Co(C0) 4 ; Pt(C0) 2 ( AIOIBS^&PS) : 
lr(00) 2 (A^IBS^&PS): (C0) 4 Fe[P(0CH 3 ) 3 ] ; (C0) 4 Fe[N(CH 3 ) 3 ] ; CoN0(C0) 3 ; ¥^A|, OCH(CF 3 ) 2 , 
0CMe 2 (CF 3 ), 0CMe(CF 3 ) 2 , 0Si(CH 3 ) 3 , OC(CH 3 ) 3 , 0C(SiMe 3 ) 3 2b 0C(CF 3 ) 3 Li. Na, K. Rb, Cs, Fr , Cu, Ag. 
Au, Hg 2b TI; EilMEF-Dil^AI , EilMEF-Oil^ Al , Eil e dF-0|^H^^AI , EIIMEF-^^AI, EilMEF-3^-¥^ 
A|, EilMEF-OI^^Aj, EllMEF-0CH(CF 3 ) 2l Ell MEF-0CMe 2 (CF 3 ) , EIIMEF-0CMe(CF 3 ) 2 . ai^EF-0C(CH 3 ) 3 , Eil M 
EF-0C(SiMe 3 ) 3 , Eil MEF-0C(CF 3 ) 3 2b EilMEF-OSI (CH 3 ) 3 Si, Ge, Sn, Pb, Ti , Zr 2b Hf; V0(0|^H^ = 
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A|) 3 , ^EIOI^H^AI, e£!-23-¥^A|, e£|-n-«Al, e £|-0|£-¥^ A| , e £ |-o||«A| . Edl-0||^ 
A|, e2.|-ocH(CF 3 ) 2 . ^ai-0CMe 2 (CF 3 ), Mdl-0CMe(CF 3 ) 2 , ^EI-OC(CH 3 ) 3 . ^d|-0C(SiMe 3 ) 3 , ^ai-OC(CF 3 ) 3 EE 
i= ee|-0Si(CH 3 ) 3t B. AI, Ga, In, P, As EEfe Sb; Et 3 Pb( 0| AFOIE ) ; (3^-^^t AI )CuPMe 3 ; Eii^ 

Z\3\±(C\Gl\mO\D\±) , B\^Z\3\±(t\WM0\U\±) Ti , Zr , Hf , Si, Ge, Sn EEfe Pb; P OIIB OFOI tP OIIB 
OLs aj ; pougomiinOFS^i pgS^OlE; bl^P Dili! OfOlk: M^BIOIE; Me 2 Zn( MSI Oil B Ol-Si ) 2 ; 

poiiiiomiicPoiiB!^&: MEirMPOHgomiinjs^e!; eai^(pbiigomi»n)aEie: Mai^taonBomi 

t)0^^ : E£|^(poililOtOlir:)^EJSy; MEI^-dl£(MaiO||BtfB)OI|eg OFOIE; bl±(P OIIB 0*01 
lE)(e£|0||H0|IB0IIBaPOmiic)»^OIte; (CO) 4 Fe[N(CH 3 ) 3 ], Li. Na-SEfe K N(SiMe 3 ). WE} CI CHI B OFQI^ 
POUBO^IinPDIIB^^: tt|A*CI0ilBOfD|kPg£@!: E£|^poi|§jomiM^£l01IB01IBi!iPOrDI 
Ec)Bie; CpCu(PEt 3 ); CpCu( edlffll U ) : (3^-^ A| )CuPMe 3 ; Pt(PF 3 ) 4 ; Ni(PF 3 ) 4 ; Cr(PF 3 ) 6 ; 
(Et 3 P) 3 Mo(C0) 3 ; lr(PF 3 } 4 ; Ti(N0 3 ) 4 ; Zr(N0 3 ) 4 ; Hf(N0 3 ) 4 : Si (CH 3 ) 3 (N0 3 ) ; RuN0(N0 3 ) 3 ; VI U^BIIOI^; 
Sn(N0 3 ) 4 ; Co(N0 3 ) 3 ; V0(N0 3 ) 3 ; Cr0 2 {N0 3 ) 2 ; TiCI 4 ; ZnCl 2 , ZrCI 2 ; HfCI 4 ; AICI 3 ; SiC! 4 ; GaCI 3 ; SnCI 4 ; 
CoCI 3 ; PDUB, POIIB EE^ PO|£¥B. AI, B, Ge, Si EE^ As B2}0|E; N(SiMe 3 ) 2 Li, Na EE£r K; 
B(CH2SiMe 3 ) 3 ; {(Me 3 Si ) 2 N} 3 B, AI , Ga EE^ In; (Me 3 SiCH 2 ) 4 Li , Zr EE^ Hf : EE^ {(Me 3 Si ) 2 N} 2 Zn, Cd EE 

te Hgom, cp*r AFoiaseiEtaoiiyej s?«i ^ se«. 

t!^S 24 

xhi 1 »2i ®=?%\ ±± mmmowM ®=?m mmmm :usfapi^ ean nas &=?mm om s^itf 

M)e S^FoFSAH sF*^ esj- ^XF^ LH^ £EJA|3lb B3I; ^ 3I»S S?»12| £ 

g§ 3|e Mog g&rAI^ ill mSo[^ BUM SBChfe §2* EE^r ^IH S*J gJS. 

a?sr 25 

HI 24 SOU SiCHAH, 
H#OI 2 It- PbrOI^S] . 
26 

HI 24 SOil 910\M, 

9ttSB(B)0| :>ISF£! a?SS¥H CTJ^ EE£J£|^ »ffl. 

S^S 27 

HI 24 SOU £ICHAH, 

m=?M\ ±£ S&gOII/H S?X||« 3ISA|5|^ B3I, PE S It^ ffl XI 3F^M ttF^ S 

3ISFS S^XIIB §!XF§ gs* SIS3I LHS E£JA|3|^ E+^l . ^ :>I£F£! S^M), Hi XI 2F 
±, gSlii(I) % ffl XI Z?F^£J JHei ^XF^ES £:ojAIU°^AM iff j\ny £Q\\ S^A|5lfe 

B3IS S^ofb as. 

28 

HI 24 SOil 2JOF AH, 

5&SSOI &SJII. ^SFHI, ^sFHI EEfe ^BSHieJ iS. 

S^S 29 

HI 28 SOil 2i01Ai, 

S^S 30 

HI 28 S01I SICHAI, 

31 

HI 28 SOil £!OiAi. 

gSFHPF ^SUOF, 5 r 0lE£r5!, 4^ OFXFOI^, 3^-¥^0F°i , OI^H^^OFBJ 3* OIM°J 
^^£lfe ^3. 

32 

HI 28 SOII SlO\M, 

^BsFXIPh a^S. i^l^H, ^^OF&i, AlEtS ^ OlMHj 5MS 2^^¥EH 

B^S 33 
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XII 24 S0|| 9iO\M, 

mmmsn 5i*f8 s^ais sssna 401 d\m m mxi ^om d\xm § uchii^ &sixii 



a?* 34 

XII 24 SOU 210\M. 

mmmsi a^aia sscm &5i 5ixii s nui 5^01 1> ^oi 5mi s uchxi^ ^mm 

35 

Xil 24 SOII £[0UH, 

4g OI^El 5>±£| 23 5I&0II **gA|3|£|, D\± g o[L^ S^xll 4:^ 

strssi ^\m^ &=?mm sbshq &01 d\x\\ m mxi ^012 m\ j\m m ^su-noi 
n s umxite s°i£i 5i^@ a^ai ^ m 1 soil cue a^xii ^ mmmsi D\m& 2^ 

XIIS ?2S¥9 £^£ib ^g. 

a^a 36 

XII 24 SOII SlOi Ai . 

4e oi^rsi atB ma pie-oii ^gAi3ia , 401 d\± m smb a^xii 

i^I^J 5ISrS S=?*ll« SS8H2 51391 m ^¥£r IHXI 5^0|H D\M m ^¥zz BSFJQIOI 

5i ai e umxite 8J°i£j 5ias s^xii ^ m 1 soil a? si ^ eaasi &=? 

XllS 3°S¥EI £^£|^ 

XII 24 SOII 910] AH, 

4g OI&SJ CIS 5^£| g^M ^3t[2!£g J\&0\\ S|gA|3|£|, 5^ e SH-fe S?»l £^ 

s&gsi a^pxiig 5taf2 &51 ^ix-ii e m xi 5^0112- 4r5i 21*11 g s^¥^ as hi 01 
12 &01 51x11 m umxi^ gj°i£] 5isf§ &=?xi\ gy 111 1 son mm a^xii ±± eassi 5isfs a^p 

Xll^ ^P^S ^o^ ¥£i /clEwg^ uvw 

a^a 38 

XII 24 S0II £!CH>H, 

5e 0| CIE 5^£| Bgj ^^Sjo^ 2|5h0il ^gA|5|£] , ^51 5^ e o^Lfe S?X-|| 

§^f£i 5i^fEi a^xiis ssam m\ d\x\\ m eui ^op ^ix-ii e ^^hioi 
n 401 5ixii m uchxi^ gj°j2i 5isfs Si s^ a^ai sj xii 1 soii tin a^ai sassi ^i& 

S Si S^ S^x-ll^ 22S?£1 <^^£|^ ^g. 

a^a 39 

X1I 24 S0|| SiOIAI, 

5ieoi ysxii 5ie, ^axii, e^, ^51 5i© ( ^ei, &mm, mmx\\& s\ s^ a 

£»l 5ie, A||5|a«, ^2x11 ^£| f?^(s i I i con-on- Insulator ) 5|5r, Ge SiGe 5|5r, GaAs D\m %l 

40 

XII 25 SOII £10UH, 

&XI QW0\±lt sgHxi^EI, ^IIHAIEI, Q0I2H, XHS5I , ^^lx| , V» CfOISE, BIIOIXI, bHd 
XII SE^r ^5x^1 9J ^g. 

8^8 41 

on g^s WEie^^ oi^oia se^ Mgyxi ^hhaiq ^^xii£j xiis^goii sicn 

AH, 

^51 5iIH A| H ^5^1 orU OI^M XII 24 S°j ^g0|| Tt 2-r S^A|5|^ 51 S&Sfb 5HHHAI9 

=?3&X||£| XII 5 ^g. 

a^B 42 

XII 41 SOII °10\M, 

<ME"5}oi xfw 0 | Si02t si0 x N y , Si 3 N 4 , TiON, AIN, SIN, TIN, Ta 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2l Al 2 0 3 , 

La 2 o 3 , y 2 o 3 . oim°j m^, ^mm se^ e ^ ^ ^si^^ zh^¥ei ^g. 
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9=?V 43 

hi 41 sroii aicH/d . 

S^S 44 

H! 41 »0|| aiOiAi, 

idQ e^OI MEI*JEIS, W, Mo, Ti, Cr, Cu Si 0IM2] EBS^IU ESEIJI SI Er 

»=?9 45 

HI 41 SOII 2J0J/H. 

S^OI TaN, TaSiN, TiAIN, TiSiN, TaSiN, TaWN, TiWN, TaSiN, TaAIN, NbN, ZrN, TaT i N , TiSiN, 
TiAIN, IrOx. Os. 0s0 x . MoSi, TiSi, Re0 2 S! 0\mS] Eg£I^U &8 &S. £&g » Qii 

i!^S 46 

HI 41 SOil SiCHAi, 

2^01 Bfi, M El £J E! e , Ni, Pd, Pt. Cu, Ag, Au, Ru. I r . Rh, lrO x , TaN, TaSiN, Ta, 

SrRu0 3 , LaSrCoOs ^ 0IM2] ES'SCHU EUSJXI 8f£ g&S ^ ^§§25 ^^^i ^25¥0 

£1 EH £J £ HI- g ( 

47 

XII 41 S01I SiCHAH, 

=^ 0| Si02t siO x N y , Si 3 N 4 , Ta 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2f Al 2 0 3 , La 2 0 3 , Y 2 0 3 , OSS 3^5 S 

6**1 ABOaCO^I/H, B^= Al, Ti, Zr , Hf , V, Nb, Ta, Cr , Mo, W £! Cu5 525^9 

s^ofe am 01^21 Mioi2 t a^ a* 1 mxi °* 321 ^21 mz\m am 01^21 
£j gjoisoicne ^ ms^roi^s ^sfM, mm EiEmioiM, a^M ^iei h^sl-hoi 

5, b r M S^LIIOIM. ^ EIEIUI0I5, 015M ^MUI0I5, £h& ^MUiOl^, & El Ef 

uioi^, ±^mm ai^¥^ &^siioi^, ±^mm ai^^ uamioie , ui^m eier-hoi^, ^& ^ 

EI3I0IM, OIMM ^E|3HI0|M, 6>°te ^EI^llOtM. 1152^ ^EiEHIOI^, °iSff ESS ^El ^|0!5 ^ 

oiM2j esemu eseixi as eg, §j ae§2^ ?2^¥ei £^ej^ 

48 

HI 41 SOil SiOiAi, 

S^OI MEI^EI^, Ni, Pd, Pt , Cu, Ag, Au, Ru, lr. Rh, I rO x , TaN, TaSiN, Ta, SrRu0 3 , 
LaSrCoOs ^ 01 M 2] ESEJ>IU ESS II 1^ , SSg ^ CHi25 2E^¥Ei £I^EIb 

Hh tH 

49 

gSi LH5 (HISS 5^1x1 3f HI OK «SXII» bH£ m*i A r 0|2| d^2! ^ BH, * bH£ £2£ 
0!¥CH2 bH£ ^5x11 2J HI 5. ^gOil ?10irt, 

m& =psxii m o\l\ o\#m hi 24 S2j »goii s^ai^ %m bH^ 

£1 HIS gJS. 

S^S 50 

HI 49 SOil SiOUH, 

^SeOI Si0 2 , SiO x N y , Si 3 N 4 . S^S^EI 911 0! e ^El , ^SFg, Al 2 0 3 %± 0IM2I ESS^U ESS 

XI Si C[f§2S 20^ ¥E1 >MEH£|- ^g 

51 

HI 49 S0{| ^OiAH, 

^eh^oi §w =g 0 | WN> TiN, TaN, Si0 2 , SiO x N y , Si 3 N 4 . S^S^E|?il0|5 ^El , Mg, Al 2 0 3 % 

0IM21 ESS^iU ESEIXI t^e, S&g §y CHi2S 22S¥9 <y^EJ^ ^S. 

S^S 52 

HI 49 SOil 2>!OUH, 

«H£ §101 MEI^EIE, A!, W, Mo, Ti , Cr , Cu S OIB£| ES£I>IU ESEIXI ffg, ^mm U 

Cff§2S ^F^S ^25¥Ei £}^£l£: ^S. 
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m=?m 53 

^ £PI xHy ^¥CHi ^iOI^ ^2^1, ^ ^101 e o^, ^ £>0| 3||0|E ^SX|| 

g^oj Ah ¥0] | ^|0|M S^o^ oi^CH^J 2 X\ C\ti[0\±°\ HIS Oil SiCHAH , 

^ot ci dhoi ^ m sm oigs hi 24 ssi gteoii tr^ s^ai^i^ sesFte axf ptttoi^si 

S^S 54 

HI 53 »0|| 910\k\, 

^I0|e xll^h Si0 2l Si0 x N y , Si 3 N 4 , Ta 2 0 5 . Ti0 2 , Zr0 2( Hf0 2 , Al 2 0 3 , La 2 0 3 , Y 2 0 3 , Qgm 3^ ^Sfl, 

£*S,^ AB0 3 (O1^|AH , Al. Ti , 2r , Hf , V, Nb, Ta. Cr , Mo, W 9! Cu^ 2o^« 9 aiehsj 

a ssmfe oi- u oi^si ttg &mmo\n, a^ aj 1 mil 321 a 21 sm 01 

^Or°j Z*0\S0\Cl)m S>te Elfi^OI eg Mi, b^M ^§EI EIEILHOI^, dhM ^§§1 X[^3UI 
0|§, dFg ^§g§ otHUIOIM. ElEfLilOl^, OIMM ^MbilOl^, SJSUIOIM, y Xl = 3fe El 

EfUIOlM, ^§EI bl^¥^ & 1*21101^, U|^¥^ USbilOl^, bl^^e ElEfUIOlM, 

ELI 211 0| M , OI^M ^E|5HI0|e i afHs ^d!9i|0|^, 11=3^ ^B.|5HI0|^ , £1S ^E|^|0|M 

^ oim^j essixu essixi ate g&g ^ SHS^Ei £rS. 

S^S 55 

HI 53 «0|| 910\M, 

J\\Qm ^SxIPr 6Hf 0|#£| §o§ 0|ipCH*l gjg. 

S^S 56 

HI 53 SOII ^CHAH, 

2^01 MEI^EI^, AL Ag. Bi, Cd, Fe. Ga, Hf , In, Mn. Nb, Y, Zr , Pt , Be. Ir, Te, Re, Rh, 
W, Mo, Cr, Fe, Pd, Au. Rh, Ti, Cr , Cu » 0IM21 ES£I>H4 ESS XI IIS, ^SM 31 :H§° 
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(57) g?l 
1 

iiS ^xilOil goH£i>iU ^^3>iU oPI 1M Sfte ol-U 0|^£| S^xll Sl^ii s 

MR 1 x R 2 yA 2 

*| Oil AH, 

MS Li, Na. K, Rb, Cs, Fr , Be, Mg, Ti, Zr , Hf , Sc, Y, La, V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, lr, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, Hg, B, Al , Ga, In, TI, Si, Ge, Sn, Pb, As, P, Sb 

r 1 i! r 2 ^ moiE^oiE, s^iy, AhoiMsi^iy. om , ^ , ^sy, o^oie, omit, moiE 

21X1 E, S^EIE, U§5^, L|§^^, LieeiioiM, Ui^, i^OIE. OhflOIH, S^AI , £j*A|, *J 
H £ 01 M°i ^£sf SEfe ^Usf Z°^¥61 M^o^U ^0!°! £1 

21E0IH; 

a^ s^si, s^moiM, chej. of^Ai, ^ei«u, oiieiis, gm-oin, u§i, oi^u§i, stoin 
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BIS, HIEIE!, §J£ e!l EIISAhOIS , OHB^ArOlM (macrocycle), AIH g^Kschiff base), AWMSgr 

HH^ ^& k 3^U ElEfEOIH; 

1 OI^OIH; 
x+y^ MHi £!Xr:>r£f iioQ; 
zfe 0 OI^OIDK 

S^S 2 
HI 1 SOil 

it^ sh^ii^^ j\mm ss« oiieiie, tai^oiE, aie, rate, oii^eii 

= , Oh°J, ttVUiH, »S2!!2J ^Bsl eSF4^, El 2 Oil Ell =. O r °J, AIOHHOIM, OI^AIOI- 

14I0IS, E|2A|0mi0|M, ^El^ EiJ, Ll^go^ , ^^U^£ilO|^ cc^ 0 | = oj ^sv-oj ^^^1 ^ 

sets. 

S^B 3 

HI 1 SOil SiCH AH , 

M0| Li, Na, K, Rb, Cs, Fr . Be, Mg, TS , Zr , Hf , Sc, Y, La, V, Nb. Ta, Cr , Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn. Cd, Hg, B, Al, Ga, In, Tl, Si, Ge, Sn, Pb, As, P, Sb 

E^r BiOIH; R 1 0l orOIEEfOIEOIIQ; R 2 0\ oFOIEEI-OlE , ^IJ , E^iy, Al-OI^S^iy , OH!, 
3FSy. OrDIE, OIDIE. orOJEEfXIE, E^HIE, L|§§^, U^S§J , U^EilOl^, U^B, ttSMJI 
E, OrXhOIE. S^AI, g^Al , ^'i, EE^=r OIM°l W^ZJjsK gSS* E{=: ^HSf ^ExIIOIZ); A3r 5^ 
SI, S^HFOt^, 0\m, Of°J, O^s ai t ^El&j, Oil Ell e, gmoiE. U§i, Ol^U^ij, S*2J. o\ 

0|EEf£!, HI El B , oilEil^AfOlM, DHH^ArOlM, A| H AK>I ■£»?!!. tt9. E^£! ^ AJ-Oi 

E, &%JE|@!, UMEhOiM SE^ goj &=?%\ ±± ?lfi. 

4 

HI 1 SOil ^OiA-i, 

MOI Li, Na, K, Rb, Cs, Fr . Be, Mg, Ti. Zr , Hf, V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, Al, Ga, in, Tl. Si, Ge, Sn, Pb, As. Sb EE^i BiOIH; R 1 OI 
CrCa ttSi £^ OrC 12 AKHSStttJOlID: P?D\ 8 r 0|EEf0|E, , V2IIW. AtOIB£tt?||U ( Oil, ir 
11, 3 r Sy. OFDIE, OIOIE, ohOIEEHIE, E^HIE, U^£^. USSU , LlE£i|0|e i LIMB, IrEF 
0|E, OUrOlE, S^AI. M^A\, . E^= OIM°J SM2!!SK M^s} E£z £JBSf ^E^IOIH; A^ 5 
E^HrOIM. OrH, O r &i, 0|-s ai _ ±E\Vl, 01101=, ^HhOIE. U^B, OlrkUEg, ^^l , 

mOIEEfE! , HI El E! , ^± SI! Eil S AI-OI S , 0H3^AfOie, AIH 921, AtOIS£tt2!. ^M, ^ AhOl 

e, ^^eisi, u^efoi^ e^ m°i &=?m ±± mmm. 

5 

X-il 1 SOil S^CHA-i, 

MOI Li, Na, K. Rb, Cs, Fr, Be, Ti, Zr , Hf . V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, Ir, 
Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, Al. Ga, In, Tl. Si, Ge, Sn, Pb, As, Sb E^ BiOIH; r'oI C 2 -C 8 
^5Hiy , C 4 -C 12 AtOIS£tt3lti E^ C 5 -C 1B OhilOIH: P?Jt o^O|EE r OIE, VH, V9IIU, k\0\m^B\\ 

y , o^. ^^j, 3^ay, of die , oidie, o^oiee^iie, s^eie. uis^, u§g^, umsiioi^. 

UM^, &EFOIE, Or^OIE. & = AI , ^^A|, ^ H' ^/E^ 0|#£J l^^^sf , £ ^ ^E 

X-ilOl J) ; A^f 5^EI , E^mOl^, 0^, O^oj. O^A! , ^ El &! , OilEii^. ^nmiE, U^H, Oj^UM 

^^J , mOIEEf^l, HI ELI Ed , ^4: oilEil^A^OIM. DHBsl Al-Ol M , A| E S^l, AlOlgSgf?!!, & 
E^S ^A^OIE. ^IJEIEU, UMErOlM E^ goj 2^? X-il 

6 

Hi 1 SOU 2>1CHAH, 

MOI Li, Na, K, Rb, Cs, Fr , Be, Ti, Zr , Hf , V, Nb, Ta, Cr , Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, Ir, 

Ni, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, Al, Ga. In, Tl, Si, Ge, Sn, Pb, As, Sb E^ BiOIH; R 1 0| ?}£W 

OIH; R 2 2|- Sl-OI EEfOI E , , ^^iiy, A^OIM^^^iy , 01 M , »2J , B\2.M, OmiE, 01 DIE . o r 0|E 
EfXIE, E^HIE, L|^^, U^iJ , Lieenoie, Llii, WEjOIE. OHFOIE, & = A| , ^^A|. ^ 
H ^/Eb OIM°l m^^SK £^ ^Ex-ilOIH; A^F , E^ErOim, 0^ , Of El, 01- 

= 6J. ^EiSI, OilEil^, ^n r O|E, UMB. OliUlg, S^J , o^OIEErS, HI El E! , 1^ olIEil^AF 

OIM, OHB^AfOlM, AIE g^l, ArOlM^i^, ^M, E^S! ^A r O|E, ^^El@], L|ME r O|M E^ m 
21 

7 

X-il 1 SOU SiOHAi, 

MOI Li, Na, K, Rb, Cs, Fr, Be, Ti, Zr , Hf , V, Nb. Ta, Cr , Mo, W, Mn, Re, Fe, Ru, Os. Co, Rh, Ir, 
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Ni, Pd. Cu, Ag, Au. Zn, Cd. Ho, B. Al. Ga. In, Tl , Si. Ge, Sn, Pb, As, Sb SEbr BiOIH: r'oi tt^AI 
£ - ti = AIOi:Q; R 2 3> orOIEEJOIE. »«, Haiti, AtOIBSttailU, OH!, »2J. 3r£y, O^QIE, OIDI 
£ WOIEEHIE S^HIE. U^ti, L|ESS, UMfiilOl^, U^H. ©£K)IE. O^hOIE. »^AI , 
A.k Aj ^ §M/£^ OiM'°l t^2!!SK tiSSF SE^r ti@£} ^E^IOIH; A3I- H^E! , S^^0|§, 01- 

n^Or'si o^ai ^eisj, oiiaiM. gmoiE. u§i, oi^u§§, »a. i^. moiEEfs, mas, 

diaisAtOlfi, DH3SAK>|B, AIH SPI. AK)|©£gT2!]. = = . ^AFOIE, »U&l@!. USy 

01^ E£r M9J S^xll iff. 

8 

331 1 »«| 2^ 01 AH. 

MOI Li. Na, K, Rb. Cs. Fr , Be, Ti . Zr , Hf , V, Nb, Ta, Cr , Mo. W. Mn, Re. Fe. Ru, Os, Co, Rh, Ir. 
Ni, Pd, Cu, Ag, Au. Zn. Cd. Hg, B. Al . Ga, In. Tl , Si. Ge. Sn. Pb. As, Sb Efe BiOIH; r'oI O r OIE 
OIH; R^r mOIEEFOIE. »U , U3IU. AK>|g£tt9|IU. 0\M , 8KJ. 5^y. OFO[E, OIDIE, SfOlE 
^XIE S^IIIE L|i^, L|§g^ ( U^3IO|e. U§i, KeiOIE. OUrOIE, i^AI, ti^AI, ti 
H °'/5E^ oied W^2J£f, £SSt EEb ^iisf SEfllOIIl; A^ 5^, S^HrOI^, OfU , O r &J, OF 
s<M ^Ejbii o||Q|s ^EFOIE, Uli , OI^UMt!, . mtl , 5K>IEE*S, EldlE!, B£ 8IIEIISAI- 

ois! ohb^moi^, aih s^i, Moigs^ai. &s, 5^5! ^MOIE. &UEIEO. UM2I0IM se^ s 
oi 2^*11 ±± mmm. 

a^e 9 

HI 1 »0|| SiOUH, 

S^XII SHJgOl o^l 2S S^XII ±± S^g: 

2 

MR 1 x(PR 2 3 )A z 
#3 1 ^OIIAi. 

Mg Ti. Zr, Hf, V, Nb. Ta, Cr . Mo. W, Mn, Re, Fe, Ru, Os. Co. Rh, Ir, Ni. Pd. Pt , Cu, Ag SE = Au 
012; 

R 1 §J R 2 £r mOIEEJOlE, ttU. V^IU. AfOIBStt^lkl, OrH, ttEI , , OmiE, OIOIE, 6K)|E 

drXIE S^HIE U^Sti. UiS^, UM&ilO|^, U^H, W£JO|E, OFXrOIE. S^AI, ti^AI, ti 
H ^/SEfe OIM^J SE^r tiH^ ^Exll^ 5E^¥EI E.IZ1E01H; 

A - S^HfOlM OH! 0r2J, O^SAj f ±E\^1, 01IE1IS, ^H^OIE, U^H, OI^Lmg, 

o^%j ^oihbis, maie. a± amiSAhoie. ohh^moim. aih Ahoies&ai. i^i, 

^MOIE, ^^EIED, U§£fO|§ ^ ^^^} 5^S^Ei <^^S S^o^ bH o, EI^EOI 

2; 

xfe 1 OI^OIH; 
yfe 0 OI^OIH; 
zfe 0 OI«OQ; 

x+y^ us] awia e^s^a, 
10 

HI 1 E^Oil ^ICHAH. 

MOI Li, Na, K, Rb, Cs. Fr , Be, Mg. Sc. Y. La, Ce, Pr . Nd, Sm, Eu. Gd. Tb. Oy, Ho, Er , Tm, Yb, 
Lu, Th, Pa, U. Ti. Zr . Hf , V, Nb. Ta. Cr . Mo, W. Mn. Re. Fe, Ru, Os, Co, Rh, Ir, Ni. Pd, Pt . Cu, 
Ag. Au, Zn, Cd, Hg. B. Al, Ga. In. Tl. Si. Ge. Sn. Pb, As. Sb SE^ BiOIH; R 1 0l US9I0IS0II); 
R 2 D\ »0| = aOI£ f ttH. &3(IU, At0ieS«9HU, OH, tt^J, 3rSy, O r OI£. OIOIE, 6 r 0|HE}XI 
£ 5^H|£ UM^ti, Ui^i, L|E5j|0|e, L|^^. W^OIE, OF^OjE, ^^Al, ti^AI, MM, 

o\m°] m^s!t t se^ tin^ ^sx-noin; A^ r s^si, s^HrOiM, o\m. ot°i, o\^&, 

Qi|Ei|s £HK)|E, L|Eg, OI^UMW , ^ v ?ll. ^^!, oFOIEafS, HI El E! , ^4: o^lBI^AhOIS. 
OHBSArOlM, AIH S^l. MOIMS^ai, ^M. S^S ^MOIE. ^^£10!, U^^OIM Eb m21 

11 

Xil 1 SOll 2a[CH AH , 

MOI Li, Na. K, Rb. Cs. Fr , Be, Mg, Sc, Y. La. Ce, Pr , Nd. Sm. Eu. Gd. Tb, Dy, Ho, Er , Tm, Yb. 
Lu. Th, Pa. U, Ti, Zr . Hf . V. Nb, Ta, Cr , Mo, W, Mn, Re, Fe. Ru. Os, Co. Rh. Ir. Ni, Pd. Pt , Cu, 
Ag Au Zn. Cd, Hg. B. Al, Ga, In, Tl, Si, Ge, Sn, Pb, As. Sb SE^ BiO|2; r'oI saoiSOIH: P?l\ 
oj-OIEEI-OIH, Utt. ^9iiy, ArOIM^^^iy, Ofi, 3FSy, OmiE. OIOIE. orOIE£FX|£, 5 

^H|£ Ll^Sti. U^^^. Liegioie, ue| ( SrBIOlE, OFXhOIE. ^^A|, ti^AI, til!. EEfe OI 
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m°i m^m, ^Em se^ amm ^exiioiii; kj\ 5^, s^hfoim, ofi?, oi-ej . ofm^i, ±e\ 

£i, Oil Ell ^HFOIE. U§g, OI^LI ^3 , g^, gf^i, 3F0IEEFB, HI El B , oil 91 S AI-OI 3 f OHB 

£AK>IB. AIH S^l, A|-OI3£c33! , 33 ^MOIH, 33£|@!. U^EFOI^ SE^ MB S^xll 

ii^s 12 

HI 1 SQII ?10\M, 

MOI Li, Na. K, Rb, Cs, Fr , Be, Mg, Sc, Y, La, Ce, Pr , Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er , Tm, Yb, 
Lu, Th, Pa, U, Ti, Zr , Hf . V, Nb. Ta, Cr, Mo, W, Mn, Re, Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, 

Ag, Au, Zn, Cd, Hg, 8, Al , Ga, in. TI , Si, Ge, Sn, Pb, As, Sb EE^r BiOIH; r'oI ^11012; R 2 ^ oF 
OIEEFOIE, 33. AFOI3^331iy, OHI, 3£J, 3F£y, OFOIE, OIDIE, oFOIEEFXIE, 

hiee, uistf, u§sa, u^aioi^, u§i, beioie, ofxfoie. mai, 3^ai, ^/ee^ oi 

SS^Sf, gSSI- EE£f ^iiSF ^E^IOIZl; AJF 5^^, S^HFOI^, OFiJ, OFB, OF^^I , ^El 
Sj, Oil Ell s, ^HFOIE, U§1, OI^LiMU, 321!, SFOIHEF*!, HI El B , o||Ell£A!-OI3. OH 3 

s^AFOI M , AIH £31, AhOI3S32i. 33, ^ AI-OI E , 33EIB!, UMEFOIM EE^ MB E=P£|I 

Ht^H . 

S^S 13 

HI 1 fit Oil 2iOiAi. 

MOI PtOIH; R 1 3 R^l- oFOIEEFOIE. 33, 33113, AI-0IBS33IIM . OFH, 321. 3FSy, OFOIE, 0| 
□ IE, oFOIEEFXIE, S^HIE, L|I^^ ( U^BilOl^ , USB. 3EWIE, OFXFOIE, 3^ 

A|, g^AI, 33. EE^= OIM^I 3S2ySK ^SSF EE^r ^HsF ^ExIIOlU; A^h S^B, S^HFOI^, OF 
3. 01- B , OF = £J, ^EISH , OilEil^ , ^HFOIE, U§H, 0I±UM3 , 321, 3£i, 8I-0IEEF2, HI El B , 
§!:£; 8HSISAF0I3. OHBM A|-0| 3 , A|H 33|, AhOi S^^^U , 33, R±B ^ AI-OI E , 33EIE", U^EF 
OIS EE^ SOIU, B SUTSOI (AFOI3SeypP0iiy)Pt<33) 3 ^ OFB a=P»| £^ S3S. 

3^3 14 

Xil 1 SOII &OUH, 

it^ ffliapt sm oi^si a?ai smmp seoiiai ^is^fe a? si ^ sbb. 
m=?m 15 

Xil 2 SOII SiOiAi, 

83g s«i»pj c 5 -c 12 3^b &=?%\ ±± mmm. 
m=?m 16 

Xi\ 1 SOil S^OiAH, 

ii^ mmm mmg ^\ms\ 30 ¥m% oi^s s^o^ a?xii era. 

S^S- 17 

XII 16 SOII SiOiAi, 

S^JIPI. ^^f£| S=?38l El B-EE EEfe ^^f£i aqiffl ^J\mO\Di U, S^B, S^mOlM, 0^3 v OfB, OI- 
Id, ^El&l, OilEiiM, ^EfOiE, Uli, OI^U^^, ^?H, III El B , oil EII^AhOi 3 , 9I^E^ofO|E^^ 
^, POil^SMOFDIH, OH AI-OI 3 , A|^ <£J\ , AhO|M^^?D, s M , S^B ^AfOiE ^ l^2S ^? 

5^^^Ei p§ bH¥i mmmzi &=?m iff. 
is 

M 16 SOII SiCHA-i, 

mimii cm &s , oii&M, oi^h^bm, uisey&M, ^eiohi^ofb, poiieoiieohej, 'aonsDHHoi-si, 

MEIOII^OFB, CI Oil ^ Of-EJ , POillOFB, b| ^MEI Dill £ 1 OFB , gJ-SUOh Oil 3 SI! CI 01- SJ , HStta!PO,i 
B. MEIOil^Oil^Oill^EIOfB , MEIEiiyS^B , ^ElOil^S^B, ^EICHI^S^B, ^ v ^, AF0IMSB1P 

pen, Bua, oii^sn^y , 3¥ey, AtoissaiAi-pey, Atoiss^aaco. AFoie^up^Eien, afoim^^ 

PEHMEI-2U , Oil Al ^ HI , EilMEFmOIH^^^, P Oii M SM0FDIE , P Oil g^^AFOlE , OFAilEilOlM, 0[ 

Ail M 61" , 0|IB«!A^^. DII&, OIIB, HI El B 3 PF 3 ^^ 5^^¥Ei ^^£1^ S?ai 

3. 

S^S- 19 

HI 1 SOil SICHAi . 

ii^ sijxIPK 

XI &SF^^, 3-3. CHIEils, ^QISFOIE, 6!, HII^, Oil^Eil^, OFB, 

US3, &£F4^, ^^SF &SF^^, El 2 Oil Ell e, OFB, AIOFUIOI^, Oi ±A\ OFUI OI e , ei^AI 

OFUIOIM, ^EIE S^, L|§^^ , ° s ^L|§aiOI§ ^/EE^ ^Ol SISIS 3 oFLF 0I«2| SttfiS ? 
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2°I¥B m 0l#£l £g; §J 

*^o| aiZhS, ^OF°U S 1 ?^ ¥3FM. §J S^S, S^IOIE, OFB, 0I-E1 . OF^ At t ^EISI, Oil 

ais £efoih, uia, oi^umb, imi. nt eli Ed , mhisaioib, eii^efoFoies^, poubssof 

DIE' OHB^AFOIM. AIH SUI, AtOIB£B2!. = H, 5^5! = AhOI S B ^SJ^g rp^g ^og« e 

Aji«g bH^i staas 5H^¥a mitm^ oi^ouidi, 
&d\ m?\Mm mm& 211*1121 30 ¥ei% oims sasFb a^xii ^ e»a. 
a^a 20 

Xi\ 19 »0||- SiOiArl, 

a^api oiieg, oii&M, oi^hsss, msnea. ^eichibof&i, ponnoiiiohsj, poiiBDiiBotej, 
^eiohiofei, -pongoFa!, poiiBOF&j, di^^^icHi^^^o^ej , seuoL oiiBSiPOhe!. hsbhpoj 
□1 EEioiiBoiiBotiBaiPOFei, ^E-tuiiy s^si , ^ei onuses, ^eidhhs^ej , &ra. afoim^sief 

C| on Bi, Oil B Si SI. M¥2i], AFOIM^AFPeil, AF0lM^EFP2i!, A^iasaiEfEEie!!, awbs^ 

^0ikaf2!i, oiiAingy. aisEmoiEsaee. pniflssotoiE, pohb^afoie, vb ofahehoi^, of 

A||M6i, OilB^AF!^, DBS, (HI&, El El Ed ^ PF 3 £^ 22^9 £^EIfe a=?»l ^ 

S. 

a^a 21 

XHI 1 a Oil S^OiAH, 

mms **mi\ c 5 -c 12 »^©s oi^ouim ^ofsi a=p» ei^e, b=?m ¥3h, ee^ s^s, 
s^hfoim, of ^ , of&j, oi^ti, ^eisu, oiieii = , ^efoie, u^fii. oi^u§^ , gtai, hi ej ej , simi 

^AFOIM, ai^EF6F0|H^¥^, P CHI B SMOFDI = , OHa^AFOiM, A| H S3I. AWiaStta!, BB. £^ 

mm mm% ^wist 30 ¥ei% oiaF^ sas>*=- a?»i ^ eeta.- 

a?a 22 

x-ii 21 a oil sioiAi, 

a^flPf oii&m, 011 &a. oi^ssea. liisej&m, ^eioubof£|, pqi bonbon, ponaonsotei, 

^ElOIIBOFei, PffllBOFEi. P0HB0FE1, bl ^El Oil B4! 1 OFPJ , SSUOh Oil B P OF °J , HSSSOPOI- 
□l s el Oil B Oil H Oil e CI 01- El . MElIEfiy , ^ElOliBS^S, MEJDIIBS^e!, V8, AFOIM^SJEF 

pofi byxy, OilBSijS!, M^eU , AFOlM^AFPey , AF01M^^EFP2Li, AFOIM^U EF^EI ffl , AFOIM^ 
EFEil^EF2U, DIIAI^&l, EIIMEFoFO! ES?gf , P OII^^MOFOIH , POII^^^AFOIH , ¥1 OFAHEliOlM, OF 
AilM^, OIlBaiAhin^. DII&. 0II&, El E| Ed SE^ PF 3 £J S^fll &H. 

a?a 23 

x-ti 1 a oil aicHAi . 

6FU OI«2l m=?M s}mmO\ POIIl!-, POIIB- P0|^¥^-B, Al, Ga, In, As Sb 5F0IHEF0I 
E; Me 2 AIH(NEtMe 2 ); 3^-¥^0F^<M; (Me 3 N)AIH 3 : (EtMe 2 N)AIH 3 ; (Et 3 N)AIH 3 ; CpWH 2 ; Cp 2 MoH 2 ; ^EIOHB-, 
^EIOIII-. ^EIOI^¥^-, §dl-n-5SI- ( MEI-OI ^E|-n-¥i!- 1 MEIUI2HIB- SE^ 0\\m 
POIIB-B, Al. Ga, In, As SE^ Sb; Eil^EFOII H-, BI^EFOil^-, EllMEFiEliy- EE^ Ej|^EF-n-¥U-Si , 
Ti. Zr, Hf, Ge, Sn E^ Pb; POIIB-. POIIB- E^ POI^¥B-B, Al , Ga, In, As SEfe Sb, oFOIEEF 
OlE, ^^EFOIE, M¥2EF0IE, ^^OFOIE, S2CF0IE, Cp, OFOIE, PDIIBOFOIE OHFOIE; 
epoHH-, ^E|0|4r¥B-, ^EI-n-H^H-, ME|-0|^H^^-, ME|-n-¥B- SE^ OilBPOIIB-B, Ai , 
Ga, In, As EE^ Sb MEIOil^OFei, POIIBOilBOte! , P OIIBOIIBOFEi SE^ MEIOII^OFEd; POIIB- SE^r 
POIIB-Zn, Cd E^ Hg; ( UI21! B ) 4 Cr ; ' Et 3 Pb( UISHI^AI ) ; Cp 2 Me 2 Zr ; (MeNC) 2 PtMe 2 ; Cplr(C 2 H 4 ) 2 ; 
ti|^Cp-Co, Mo, Fe, Mn. Ni , Ru, V, Os, Mg E^ Cr ; dl^OII B ffilSi : bl^SI^-Co, Mo SE^ Cr ; 
MEIIHiy-Bi. Sb EE^ As; ^EIHiyg^; MEl^Cp-Sc, Y, La, Ce, Pr , Nd, Sm. Eu, Gd, Tb, 0, Ho, 
Er, Tm, Yb £i= Lu; ■ 9I^EFCp-Th, Pa, U, Np, Pu EE^ Am MEI^^^O|E|§; CpCr(C0) 2 ; Cp 2 ZrMe 2 ; 
CpCuPEt 2 : Cpln; Cpl r ( AFOIM^^EFP CO ) : CpPd(SJB): CpGaMe 2 ; CpGaEt 2 ; ( AFOI^^SI AJPfiO )FeC0 3 ; (AF 
OIM^^EFEH^EFei!)FeC0 3 ; OUBSISti!; CpMn(C0) 3 ; (AFOie^U EF^EI 20 }Mo(CO) 3 ; TICp; CpWH 2 ; (OIIAIB 
&!)W(C0) 3 ; CpRe(C0) 3 ; CpRh(C0) 2 ; lr(ttfl) 3 ; Pt(^B) 2 : Cplr(AJOIBS^&PS); [lr(OMe)(AFOIM^^ 
BPS)] 2 ; Ru(AhOIBS^BPS)(BB) 2 : Ru 3 (C0)i 2 ; Fe(CO) 5 : Co 2 (Co) 8 ; Ru(C0) 3 (1.3-Ah0IBStt|AJPa!); 
Os 3 (CO) 12 ; Cr(CO) 6 ; Cp(C0) 2 ; Mn 2 (CO) 10 ; CpMn(C0) 3 ; ( AFOI^UEFMEI ffl )Mo(C0) 3 ; Mo(C0) 6 ; Ni(C0) 4 ; 
Re 2 (C0) 10 ; CpRe(C0) 3 ; CpRh(C0) 2 ; Ru 3 (C0) 12 ; W(C0) 6 ; CpV(C0) 4 ; CF 3 Co(C0) 4 ; Pt(CO) z (AI-OIBS^&PS): 
I r (COM AtOISS^&PS) : (C0) 4 Fe[P(0CH 3 ) 3 ] ; (CO) 4 Fe[N(CH 3 ) 3 ] ; CoN0(C0) 3 ; ¥^A| , 0CH(CF 3 ) 2> 
0CMe 2 (CF 3 ), 0CMe(CF 3 ) 2 , 0Si(CH 3 ) 3 , 0C(CH 3 ) 3 , 0C(SiMe 3 ) 3 E^ 0C(CF 3 ) 3 Li, Na, K, Rb, Cs, Fr , Cu, Ag, 
Au, Hg SEfe TI ; EiiMEF-Oll^AI , Eil^EF-OII^ Al , 01 e S4— 01 A| , EIIMEF-¥^A|, Ell^EF-3^-¥^ 

Al, E1I^EF-0I^¥^A|, EH^EF-0CH(CF 3 ) 2 , Ell MEF-OCMe 2 (CF 3 ) , Ell M EF-0CMe(CF 3 ) 2 , EII^EF-0C(CH 3 ) 3 . EIIM 
EF-0C(SiMe 3 ) 3 , Ell MEF-OC(CF 3 ) 3 £fe Ell e^-osi (CH 3 ) 3 Si, Ge, Sn, Pb, Ti , Zr EE^r Hf; VO(0|^H^^ 
A|) 3 , ^E|0!^H^^A|, ^E|-2S-¥^A|, ^E|-n-¥^A|, M 2-1-01 ^-¥^ Al , ME|-Oil^A|, ^Et-Oil^ 
Al, ^E|-0CH(CF 3 ) 2 , ^E|-OCMe 2 (CF 3 ). ^E|-0CMe(CF 3 ) 2 , ^E|-0C(CH 3 ) 3 . e E|-0C(SiMe 3 ) 3 , ^E|-OC(CF 3 ) 3 SE 
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te ^dl-0Si(CH 3 ) 3 . B, Al, Ga, In, P, As EEfe Sb; Et 3 Pb(0|±H£^AK>| = ) ; (3^-¥^ Al )CuPMe 3 ; 9IM 
B^l^tPOIIBCHDIic). Ell es*9| £ ( P OHH OhOI in ) Ti, Zr , Hf , Si, Ge, Sn £^ Pb; P Oil B (UOIicP Oil B 
Of^<M; POii^OfOI^O^Ai pagafOIH: bl^CI CHI g OFOI tOh s M^^OIH; Me 2 Zn( e£| oil 1 Of°J ) 2 ; 

□ OIIBOmiinPDIIE^B: ^ai^(PDillOfOI^)H^EJ; M£l£(P0HBOmiic)e>EJg; ME|^(PD||BOmi 
^)0^ai ; e£|>.(c.j[jjjgomii=)^Eie!j ; M2.|^-d|:M^EI0||B^B)0||2g OfDIS: bl^( P Dill OFQ| 
in)(M£IOilBOIIBOIIiJSIPOhDI^)^¥Olfe; (C0) 4 Fe[N(CH 3 ) 3 ), Li, Na SE^ K N(SiMe 3 ) , Q!EtP0||BO}Olic 

poHnomi^PDiiB^^ ; aiA^poiiijoiDi^pg^iii ; eai ± p ohbchdim^ei oiib Oil BEIPOmi 

ic)EIB; CpCu(PEt 3 ); CpCu(MEliEliys^SI); (3^-¥^A| )CuPMe 3 ; Pt(PF 3 ) 4 ; Ni(PF 3 ) 4 ; Cr{PF 3 ) 6 ; 
(Et 3 P) 3 Mo(C0) 3 ; lr(PF 3 ) 4 ; Ti(N0 3 ) 4 ; Zr(N0 3 ) 4 ; Hf(N0 3 ) 4 ; Si (CH 3 ) 3 (N0 3 ) ; RuN0(N0 3 ) 3 ; U§ U^£IIOIM; 
Sn{N0 3 ) 4 ; Co(N0 3 ) 3 ; V0(N0 3 ) 3 ; CrO 2 (N0 3 ) 2 ; TiCI 4 ; ZnCI 2 , ZrCI 2 ; HfCl 4 ; AICi 3 ; SiCI 4 ; GaCI 3 ; SnCi 4 ; 
CoCI 3 ; PQIIB, POII 11 POI^B, Al, B, Ge, Si EE^= As B»0| = ; N(SiMe 3 ) 2 Li, Na K; 

B(CH 2 SiMe 3 ) 3 ; {(Me 3 Si) 2 N} 3 B, Al , Ga £^ In; (Me 3 SiCH 2 ) 4 Li, Zr £^ Hf; SE^r {(Me 3 Si ) 2 N} 2 Zn, Cd EE 

te Hgom, cp^ Ahoi^mi&poiiy&i a?*ii ±± mmm. 
a^B 24 

731 1 B2| S^M S&SOjl/H H=PHI Sfimg 5|SfAI5M^ B3||; &=?X]\m QB 

M)s S^6>SA1 §S} SEfe ^X^e S*J gjg^i LH^ £SA|3lfe B3I; ^ 2|S*S S^X-IISJ £ 

a?s 25 

73! 24 BOII aiOi/H. 

UMOI 2 II- PbfOI^SJ £J^°J ^S. 

S^S 26 

XII 24 BOII 2JCHA1. 

5&SS(3)OI ^IsfS 2?l^¥£1 Eft! Site ^S. 

a^B 27 

XII 24 BOII 2lO\M. 

S^xll £>s SB'S Oil A] S^HIB 5|^A|5lte B7\\. QB §J Mtr£ HH XI m 

?m&M m^xm &x\m saf *}m?\ e sulfite b^i, sj 21^9 s?ai(«), uhxi d\ 
a?s 28 

731 24 BOII £[OUH , 

SSJSMOI §3731, ttmXM, mmXM EE^ *JBSf73!£J ^S. 

a^PB 29 

731 28 BOII SlOi/H. 

a^s 30 

731 28 BOII 2*[CH Ai , 

fcH 

a^B 31 

73! 28 B0|| S^CHAH, 

^sfXil^F S-HUOK ohOIHEl-E!, 4^^ Of^OlE, 3S-¥B0F&1, 0|^H^^0}-°i ^ OIM°j 5t^M^¥e 

a^B 32 

Xil 28 BOII SiCHAH, 

a^B 33 

73I 24 B0|| aiCH/d . 

3§ 0I^£| Qfi ?^£| IS 1^1 ^X^oei ^|Bhcn| ^MA13|£i, e olUh S^^l 

S^M°J ^I^S S^XIIB SB8F2 ^>0| 5| fll S ^'^e fflXI 5^0112 ^>0| 51 »| S UCHXIfe 1^^731 

50-40 



gUH^di ^2001-0098415 



OJ ot- g 

34 

XII 24 S0|| &CHAH, 

3§ 0|^£] Cfff 3^S| ^X^^S ^|nh0i| ^gA|5|£j, &D\ D\± m SUfh a?fll 

eerssi :m»s a?ai§ &d\ Dm m mxi d\±q\h &d\ d\m m umxife m&M 

35 

HI 24 S0{| £[CH AH , 

4§ 0I^£| QB Dl±2\ HI SI i^M ^ I Eh 0|| SjSAI^IEI, Z?^ g ofUfe a^xil ±± 

sstbsi a^aiB ssam 401 }iai § ^¥^= mxi ^012 ^1 Dm s ^aaoi 
n #3i :>iai e umxi^ 3i as a?ai ^ hi 1 soil wtm a^ai ^ sbbsi d\®& a^? 

XII £ ^S. 
36 

HI 24 SOil SiOUH, 

4§ 0|#£| Um Dt±2\ IS }|e0{i 4^| 3^ § 5|L[h a?SI ^ 

§1^2] }|^3 S^aiB 5B8f2 &3| 3 1 Ml § 2HXI 3^012 #31 3iai 5 i!¥^ HsfHIOl 

H £D\ DIM g UCHXIfe £J£J£i 3|£f£! S^pai 91 HI 1 SOII WtM &=?M ±± 3|*f£! a^P 

37 

HI 24 SOII &OUH, 

4S OI^SJ D\±2\ IS Iril ^|eOil ^gAl^ia , £D\ D\± 3 Smfe &=?X\\ ±± 

eerssi j\®& &=?n\m ssenQ &d\ Dm s bhxi ^oq 401 :»iai s ^¥*= t^moi 
n :>iai s umxife a si si ^isa a? xii u hi 1 soil cae a?ai ±± sbssi ^iss a? 

XII £ 525^0 <MBH£|^ m S 

38 

HI 24 SOII 2*101 AH , 

5§ 0|#S| CIE ^>-2| 13 i^M £»2«os 3? I e Oil SSSAISIH, £D\ D[± m WUte a^HI ^ 

itiHj ^i^Ei a^ais 5tof]i &d\ d\x\\ m mxi ^012 401 :>iai s &su3ioi 
2 &d\ Dm m uoui^ a 21 si :>i»s s\ s^ a?ai 9i hi 1 son mm a^pai e^Bsi ^isf 

§ Si S^ a^X-ilM Z^^¥S ^ii|£Jb . 

39 

HI 24 S0{| SiOiAH, 

d\bo\ ^sai ?ie, ^aai, ^^i ^i&, ^ai, 6.^b, di±& d\b, s\ s^ y 

£ai Ail£h° f , BQiai «2| f?^(silicon-on-insulator) ^l^, Ge SiGe GaAs ^ 

40 

Hi 25 SOil S^CHAi, 

a^ cit»oi>^ e&Hxi^Ei, ^inHAiEi, aoisH, xis^l ^^ixi, aoi£E, aioin, m& ^ 
ai se^ ^^s^ ?saie! ^s. 

41 

§f¥ a^e; ^a§; 4 h ¥ a^e; ^ ^EHAia ^loii gyzi ^ Moh m¥ si^ 

on ^sj^pj ^a^ wiEi^^^ oi^oia ±^ ^^ixi ^hhaiq ^^ai°i hi^soii 2^01 

M , 

&D\ 9H EH At EH ?5ai 5fU 0|^B HI 24 SHI ^SOil CP- SJ- S^A|3lfe 51 SfUfb 3H HH A| EH 

=?5ai2| Hl£ ^S. 

42 

HI 41 SOil &10i AH , 

^eh^oi §w 0 | Si0 2l SiO x N y , Si 3 N 4 , TiON, AIN, SiN, TiN, Ta 2 0 5> Ti0 2 , 2r0 2 . Hf0 2 . Al 2 0 3 , 

La 2 0 3 , Y 2 0 3 , OIMHI m^. i^i SE^ S §J Cf^^ 6hsfB^ ^^^1 ^2^¥Ei <M&i£j^ ^S. 

S^S 43 

HI 41 SOII SiCHAi, 
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a?» 44 

HI 41 »0il SlOi/H. 

1^3 MHOI 'BEIftjaiS. W, Mo, Ti, Cr , Cu ^ 0IB21 EHEI^U ESJEJXi 8tS BS, StJS £! Cf 
22S¥9 £^EI^r ^S. 

a^a 45 

HI 41 SOU £[CHAl, 

2E£ S^OI TaN, TaSiN, TiAIN, TiSiN, TaSiN, TaWN , TiWN, TaSiN, TaAIN, NbN, ZrN, TaTiN, TiSiN, 
Ti A IN . Ir0 x , Os, OsO x , MoSi , TiSi, Re0 2 9J OIB£| ESS^U ESS XI STS Bi, £BS * 
£^EI^ 

a^S 46 

HI 41 S011 SiCHAi, 

S^OI B3I, MEI^E!^, Ni , Pd, Pt, Cu, Ag, Au, Ru, Ir, Rh, lrO x , TaN , TaSiN, Ta, 

SrRu0 3 , LaSrCo0 3 ^ 0|S2| ESEI^U SESSXI S&B £ CH§°^ 22^9 

a?a 47 

HI 41 HOll ^OjAi, 

=^ 0 | Sj02) siO x N y , Si 3 N 4 , Ta 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2 , Al 2 0 3 , La 2 0 3 , Y 2 0 3 , -C*fi« ttSFS. sf 

S>±{ AB0 3 (O1^|AH, B£= Al, Ti , Zr , Hf , V, Nb. Ta, Cr , Mo, W 91 Cu^ 22^¥Ej S^M 

aswfe am ot^°j ttmmo\n, a^ 2* 1 mxi ^ k 3°i m±\ sbh am oi&°] 
°i ^oi^oicne atfe me^oiMi! h^m ^m^m ei eiuioim , mm ±^^m xim^liioi 

e , t»3 ^§E§ Sf^UIOlM, y- BiemoiM, oi^e S*MUIO|e t ^g* ^MUlOt^, ^ Xl^3^ El El 
UIOI^. ^IH dl^^e &^3!0|e, ^§§1 til USWIOIM, bl^¥^ EIEIUIOI^, ^ 

EI^IOI^, oi^M ^E|5HI0|^ , 5[5h ^EI^IOI^, XI ^E|5HI0IM, ^JSfl ESS ^EI^IOIM ^ 

0\m2] ES£|>iU ESEIXI 8fg SS, BUM 91 [|§§°5 #^£i^= ^s. 

S^ST 48 

Hi 41 S01I £101 A], 

£r¥ S^OI MEI^EI^, Ni, Pd, Pt, Cu, Ag, Au, Ru, Ir, Rh, lrO x , TaN, TaSiN, Ta, SrRu0 3 , 

LaSrCo0 3 §J 0|M£J EHEI>IU EUEIXI »S. £BS §J CH§2^ 5°S¥Ei £^£i£f 

a^s 49 

0|¥CH£! UH£ ^Sflia HIS ^SOil 2iCH Ai , 

bH<y =?5xii £^ s am oi^s hi 24 ssi a@oii q}ek s^ai^ 5ie si^b uh^ =p£»i 
2J his ^s. 

a^s so 

HI 49 S01I 910\ M, 

^EmO\ Si0 2 , SiO x N y , Si 3 N 4 , S^S^El^lOl^ ^Ei, ^SH, Al 2 0 3 U 0|M°J EiEI^U £S3 

a^ps 51 

HI 49 SOil 2A0J/H. 

^eh^oi §w e^OI WN, Ti N , TaN, Si0 2 . SiO x N y , Si 3 N 4 , 5^S^E|^|0|^ ^El , tts\m, Al 2 0 3 ^ 

OlM°J EiQ^U ESEIXI ITS, at^M ^ Lfifog ^^^¥EH >fj^£l^ ^S. 

a?» 52 

HI 49 SOU aiCHAi, 

HH^ M^OI MEl^EI^, Al. W, Mo. Ti , Cr , Cu % OIM°l Eifl^lU £HSXI &g m^, S&S ^ 

a^a 53 

s~ , ESiiei §j ^^i s^nf Eeiiei Ami hi xh^ s^b i^fe ^oi jh^ s 

^ ^ ^Ol XHy S^2J ^ ¥ Qil §li TilOl^ ^2^1, il 4^1 }|0|E o 2 | o| ^| 0 |E ^^X-il 
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g«oj A^«ojj g^sj ^lOI^ 0i^CH2 2 If PbhOI^SJ HIS Oil ZIOiM, 



&J\ C\U\0\± £^ 



5fU 0I4M 



24 WEI Oil CCI-Ef S^A|3|^ 51 5S6[b S XF CIHfOI^BJ 



54 

53 mo\\ SiOiAi, 

OIM Si0 2 , SiO x N y , Si 3 N 4 , Ta 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2 , Al 2 0 3 , La 2 0 3 , Y 2 0 3 , Q£m 



391 

AB0 3 (C^^|AH, B£r Al. Ti , Zr 



01 
El 
M 



ji 



Hf, V. Nb, Ta. Cr , Mo, W » Cu^ 52S¥EI 

1,^6^ am oi&si &g tt®mo\n, Afe a* 1 mxi ^ 3°j m±\ &o\m om oi^si 
^h^i soisoicmb »fe ffle^^Foieg &mm, mm ^§§1 eiehjioim. ti[i ^§ei xi^^m 

e, drM SFHUIOie, b 1 - EiEfUIOlM, 0|^g ^MUIOI^ , ^ S^UIOI^, y XI^Ss El 

bj|0|E , ^Hgf hl|^^^ iMTBIIOI^, ^§gf H|^¥^ U2HII0IM, Hl^¥^ ElEfUIOI^, 
£|5H!0|E, OI^M ^EI^IOI^ ( S >n te ^E|5HIO|^, II^Sh ^EIBHIOI^, oj£f^ ESS- £E| 5HI0IM 
OIMHJ ESS^U EU£|XI &g , gfi ^ Cfi§2S 5H^¥Ei £^£|*= gJS. 

55 

53 & Oil 910] M, 

OlM ^SxIPr 5fU OI^HJ |2£ 0|¥Oi£! ^S. 
?S 56 

53 SOil 2>lOiAH , 

OIM S^OI MEI^EIE, Al. Ao. Bi. Cd, Fe. Ga. Hf , In. Mn, Nb. Y, Zr , Pt , Be. Ir. Te, Re, Rh, 
Mo. Cr. Fe. Pd. Au, Rh, Ti, Cr . Cu 0\m°\ ESS>iU ES£|XI Sfg US. ^ Q§§° 

?2S?£i SB. 



a 



NFET 11 




F'FET 17 
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